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© Anti-tumour agents. 

© The invention relates to quinazoline derivatives, or pharmaceuticaily-acceptable salts thereof, vmich possess 
anti-tumour activity; to processes tor their manufacture; and to pharmaceutical compositions containing them. 
The invention provides a quinazoline ol the formula:- 



00 
CO 
CO 




N — Ar-L -Y 



Q. 

UJ 



wherein R' is hydrogen or amino, or alkyl or alkoxy each of up to 6 cartoon atoms: or R' is substituted atkyi 
or alkoxy each of up to 3 carbon atoms; 

R2 is hydrogen, alkyl. alkenyl. alkyhyl, hydroxyalkyl, halogenoalkyl or cyanoalkyl each of up to 6 carbon 



Xo.dk Copy Centre 



EP 0 373 891 A2 



atoms; 

Ar is phenylene or heterocyclene; 

L is a group of the formula -CO.NH-, -NH.CO-, -CO.NR 3 -, -NR 3 .CO, -CH = CH-, -CH 2 0-, -OCH 2 -, -CH 2 S«, 
-SCH 2 -, -CO.CH2-, -CH2.CO- or -CO.O-, wherein R 3 is alky! of up to 6 carbon atoms; and 
Y is aryl or heteroaryl or a hydrogenated derivative thereof; or Y is a group of the formula -A-Y 1 in which A 
is alkylene, cycloalkylene, alkenylene or alkynylene each of up to 6 carbon atoms and Y 1 is aryl or 
heteroaryl or a hydrogenated derivative thereof; or a pharmaceutically-acceptable salt thereof. 
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ANTI-TUMOUR AGENTS 



This invention relates to novel anti-tumour agents and more particularly it relates to quinazoline 
derivatives, or pharmaceutically-acceptable salts thereof, which possess anti-tumour activity. The invention 
includes novel quinazoline derivatives and processes for their manufacture; novel pharmaceutical composi- 
tions containing said quinazoline derivatives and the use of said quinazoline derivatives in the manufacture 
s of novel medicaments for use in the production of an anti-tumour effect in a warm-blooded animal such as 

man One group of anti-tumour agents comprises the antimetabolites, such as aminopterin and methotrexate, 
which are inhibitors of enzymes which utilise folic acid derivatives. A newer compound of this type which 
showed considerable promise in clinical trials is known as CB3717 and is described and claimed in United 

»o Kingdom Patent Specification No. 2065653B. Despite its promising activity against human breast, ovarian 
and liver cancer, however, CB371 7 shows symptoms of toxicity in humans, particularly in relation to the 
liver and kidney [Calvert, Alison, Harland. Robinson. Jackman, Jones. Newell, Siddik, Whiltshaw, McElwam, 
Smith and Harrap. J. Clin. Oncol, 1986, 4, 1245; Cantwell. Earnshaw and Harris. Cancer Treatment Reports. 
1986. 70. 1335; BassendineTCurtin. Loose, Harris and James, J. Hepatol .. 1987, 4. 39; Vest. Bork and 

rs Hasenlur. J. Cancer Clin. Oncol.. 1988, 24, 201; Cantwell. Macaulay. Harris, Kaye, Smith, M.lsted and 
Calvert, Eu7. J. CaTicTr ClmT OS, 1988, 24? 733; Sessa. Zucchetti. Ginier, Willems, DMncalci and Cavalli. 
Eur. J. Cancer Clin. Oncol .. 1988, 24, 769]. 

cSmpoundsof the"CB3717-type are believed to act as anti-tumour agents by inhibiting the enzyme 

thymidylate synthase, which enzyme catalyses the methylation of deoxyuridine monophosphate to produce 

20 thymidine monophosphate which is required for DNA synthesis. The anti-tumour activity of CB3717 may be 
assessed in vitro by determining its inhibitory effect on that enzyme, and in cell cultures by its inhibitory 
effect on can^Tcell lines such as the mouse leukaemia cell lines L1210 and L5178Y TK-/- and the human 
breast cancer cell line MCF-7. 

Other compounds of the CB3717-type may therefore have their anti-tumour activity assessed and 

25 compared with that of CB3717, by their activity against, for example, the same enzyme and the same 

cancer cell lines. . 

European Patent Application No. 0316657 (published 24 May 89) discloses a series of quinazoline 
derivatives which lack the amino acid residue of compounds of the CB37l7-type. The disclosed compounds 
are reported to possess inhibitory activity against thymidylate synthase. Among the disclosed compounds 
30 are quinazoline derivatives wherein the amino acid residue of compounds of the CB3717-type is replaced 
by a residue derived from 5-aminotetrazole. 

We have now found that the quinazoline derivatives of the present invention possess CB37l7-type 

^^Antimetabolites, such as aminopterin and methotrexate, which are inhibitors of enzymes which utilise 
as folic acid derivatives, have also shown promise in the treatment of various allergic diseases such as allergic 
rhinitis atopic dermatitis and psoriasis. The quinazoline derivatives of the present invention, being an- 
timetabolites of the CB3717-type, are thus of value as therapeutic agents in the treatment of, for example, 
allergic conditions such as psoriasis. 

According to the invention there is provided a quinazoline of the formula I (set out hereinafter) 
40 wherein R' is hydrogen or amino, or alkyl or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one. two or three 
fluoro substituents; 

or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring. may bear no further substituents or may bear one further subst.tuent selected 
45 from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl. alkynyl. hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 

carbon atoms; , ... . 

• wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno. hydroxy, amino and nitro, and from alkyl, alkoxy and halogenoalkyl each of up to 3 

wht'einTra group of the formula -CO.NH-, -NH.CO-, -CO.NR*-. . NR 3. C 0-. -CH = CH-. -CH 2 0-. -OCH 2 -. 
-CH 2 S- -SCH 2 - -CO.CH 2 -. -CH 2 .CO-or -CO.O-. wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y' in which A is alkylene. cycloalkylene. alkenylene or alkynylene each of up 
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to 6 carbon atoms, and V is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof: wherein one constituent methylene group m A may be 
replaced by an oxy. thio. sulphinyl. sulphonyl or imino group or an alkylimino group of up to 6 carbon 

anTwherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, 
sulphamoyl carboxy and halogeno. from alkyl. alkylamino. dialkylamino. N-alkylcarbamoyl. N.N-d.alkylcar- 
bamoyl alkoxycarbonyl. alkanoyloxyalkyl. alkylthio. alkylsulphinyl. alkylsulphonyl. alkoxy. halogenoalky . 
hydroxy"alkyi aminoalkyl. alkylaminoalkyl. dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl. carbamoylal- 
kyl N-alkylcarbamoylalkyl and N.N-dialkylcarbamoylalkyl each ol up to 6 carbon atoms and from phenyl, 
pyridyl and phenylalkyl of up to~i6 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from halogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 
atoms; 

or a phamiaceutically-acceptable salt thereof; 

provided that when R' is hydrogen or amino, or alkyl C: up to 6 carbon atoms, and L is a group ol the 
formula -CONH-. then Y is not tetrazotyl. . 
The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. In this specification the term -alkyl" includes both straight and branched alkyl groups but 
references to individual alkyl groups such as -propyl" are specific for the straight chain version only. An 
20 analogous convention applies to other generic terms. . 

H will be observed that a quinazoline of the invention may possess one or more asymmetnc carbon 
atoms eg. when Y is a group of the formula -A-Y 1 in which A is branched^hain alkylene. and it can 
therefore exist in racemic and optically active forms, ft is to be understood that this invention encompasses 
a racemic form of the quinazoline and any optically-active form thereof which possesses ana-tumour 
25 activity, it being a matter of common general Knowledge how a racemic compound may be separated into 
Hs optically-active forms. ... . 

tt will also be observed that a quinazoline of the invention of the formula I wherein L is a group of the 
formula -CH=CH- may exist as two geometric isomers. It is to be understood that this invention 
encompasses any geometric isomer which possesses anti-tumour activity, it being a matter of common 
30 qeneral knowledge how geometric isomers may be separated. • 

Within the present invention ft is to be understood that a quinazoline of the formula I may exhibrt the 
phenomenon of tautomerism and that the formulae drawings presented within this specification can 
represent only one of the possible tautomeric forms. It Is to be understood that the invention encompasses 
any tautomeric form which possesses anti-tumour activity and is not to be limited merely to any one 
36 tautomeric form utilised within the formulae drawings. . 
It is also to be understood that certain quinazolines of the formula I can exist in sotvated as well as 
unsorvated forms such as. for example, hydrated forms. It is to be understood that the invenbon 
encompasses all such sotvated forms which possess anti- tumour activity. 

Suitable values for the generic radicals referred to herein include those set out below. 
40 A suitable value tor R\ fV or R 3 when K Is alkyl of up to 6 carbon atoms, or tor an alkyl substituent ot 
up to 6 carbon atoms which may be present as a substituent on an aryl or heteroaryl group, or a 
hydrogenated derivative thereof, is. for example, methyl, ethyl, propyl, isopropyi. butyl, isobutyl. sec-butyl, 
tert-butyl. pentyl. isopentyl. tert-pentyl. hexyl or isohexyl. 

— A suitable value tor anlikyl substituent of up to 3 carbon atoms which may be present as a further 
45 substituent on the quinazoline ring, as a substituent on Ar. or as a substituent on a phenyl group is. tor 
example, methyl, ethyl, propyl or isopropyi. 

A suitable value for FP when it is alkenyl is. for example, prop-2-enyl. but-2-enyl. but-3-enyl or i 
methylprop-2-enyl; and when it is alkynyl is, for example prop-2-ynyl. but-2-ynyl or but-3-ynyl. 

A suitable value for R 1 when it is alkoxy of up to 6 carbon atoms, or for an alkoxy substrtuent of up to 6 
50 carbon atoms which may be present as a substitutent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, is. for example, methoxy. ethoxy. propoxy, isopropoxy. butoxy. isobutoxy. pentyloxy or 

^A^itable value for an alkoxy substituent of up to 3 carbon atoms which may be present as a further 
substituent on the quinazoline ring, as a substituent on Ar. or as a substituent on a phenyl group is. lor 
55 example, methoxy. ethoxy. propoxy or isopropoxy. 

A suitable value for an alkylthio substituent of up to 6 carbon atoms which may be present as a 
substituent on an aryl or heteroaryl group, or a hydrogenated derivative thereof, is. for example, methylthio. 
ethylthio, propytthio. isopropylthio, butytthio. isobutyltnio. pentytthio or hexylthto. 
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A suitable value for a halogeno substituent which may be present as a further subsbtuent on the 
quina20line ring, as a substituent on Ar. as a substituent on an aryl or heteroaryl group, or a hydrogenaled 
derivative thereof, or as a substituent on a phenyl group is. for example, fluoro. chloro. bromo or lodo. 

A suitable value for R' when rt is substituted alkyl is. for example, fluoromethyl. difiuoromethyl. 
5 trifluoromethyl. 2-fluoroethyl. 3-fluoropropyl. hydroxy methyl. 2-hydroxyethyl or 3-hydroxypropyl. 

A suitable value for R 1 when « is substituted alkoxy is. for example. 2-hydroxyethoxy. 2-methoxyethoxy. 
3-methoxypropoxy or 2-ethoxyethoxy. ... . „ 

A suitable value for R* when H is hydroxyalkyl. halogenoalkyl and cyanoalkyl is. for example. 2- 
hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl. 2-chloroethyl. 2-bromoethyl. 3-fluoropropyl. 3-chloropropyl. 
10 cyanomethyl. 2-cyanoethyj or 3-cyanopropyl. 

A suitable value for Ar when it is phenylene is. for example. 1.3-phenylene or 1 ,4-phenylene. 
A suitable value for Ar when it is heterocyclene is. lor example, a 5-membered or 6-membered aromatic 
(that is fully unsaturated) heterocyclene diradical which contains up to 3 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, for example, thienylene. pyridylene. pynmKlinylene. 
T5 thiazolylene. oxazolylene or thiadiazolytene. 

A suitable halogenoalkyl substituent in Ar is. lor example, fluoromethyl. difiuoromethyl cr i.tfuoromethy I. 
A suitable value for Y or V when ft is aryl or a hydrogenaled derivative thereof, is. for example, phenyl, 
cyclohexenyl. naphthyl. tetrahydronaphthyl. indenyl or indanyl. which may be attached through any 
available position and which may bear one or two substituents. 

A suitable value for Y or Y 1 when it is heteroaryl or a hydrogenaled derivative thereof, ts. for example, a 
5-membered or 6-membered heterocyclic radical which contains up to 4 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, which heterocyclic radical is a single nng or .s fused to a 
benzo ring, for example, furyl. benzofuranyl. tetrahydrofuryl. chromanyl. thienyl. pyridyl. N-oxidopyndy . 
piperidinyt. quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. quinoxalinyl. quinazolinyl. cnnol.ny . 
pynrolyl pyrrolidinyl. indolyl. imidazolyl. benzimidazolyl, pyrazolyl. indazolyl. oxazolyl. isoxazolyl. trwazolyL 
isothiazolyl. 1 ,2.3-tria2olyl. 1 .2.4-triazolyl. oxadiazolyl. furazanyl. thiadiazolyl. tetrazolyl or azepanyl. which 
may be attached through any available position including through any available nitrogen atom and which 
may bear up to three substituents including a substituent on any available nitrogen atom. 

Particular values for Y and Y when H is heteroaryl. or a hydrogenaled derivative thereof, which bears 
up to three oxo substituents include for example. 1 ^-dihydro-2-oxoquinolinyl (especially 1 ^-dihydro-2- 
oxoquinolin-3-yl and 1.2-dihydro-2-oxoquinolirv6-yl). 3.4-dihydro-4-oxoquinazolinyl (especially 3^ydro-4- 
oxoquinazolin-5-yl, 3.4-dihydro^oquinazolin-6.yl. 3.4-dihydro-4-oxoquinazolin7-yl and 
oxoquinazolin-8-yl). 1 ^-dihydro-2-oxopyridyl (especially 1.2-dihydro-2^xopyncf-3-yl amf 1^.hydroJ- 
oxopyrid-6-yl). 3.4-dihydro^xopyrimidinyl (especially 3.4-olhydro^-oxopyrimid.n-2-yl and 3.4-<Jmydro-4- 
oxopyrimidin-5-yl). 1 ^.3.4-tetrahydro-2.4-dioxopyrimidinyl (especially 1 ^.3.6-tefrahydro-2.Wioxopyrim.d.n- 
4-yl and 1Z3.4-tetrahydro-2.4-dioxopyrimidin-5-yl). 2.5-dioxopynolidinyl (especially 2.5-dioxopyrTOl.d.n-3- 
yl). 2-oxopiperidinyl (especially 2-oxopiperidin-1-yl). 2.fXJ.oxopiperidinyl (especially 2.tWioxop,perid,n-3-yl) 
and 2-oxoazepanyl (especially hexahydro-2-oxoazepin-1-yl). 

A suitable value for A when it is alkytene is. for example, methylene, ethylene, ethylidene. tjimethylene. 
propylidene. propylene, isopropylidene. butylidene. isobutylidene. 1-othylethylene. 1-propylethytene. 1- 
Isopropylethylene. tetramethylene or pentamethylene; when it is alkenytene is, for example. 1-propenyiene. 
2-propenylene. 1-butenylene, 2-butenylene or 3-butenylene; and when it is alkynylene is. for example. 2- 
DroDvnylene. 2-butynylene or 3-butynylene. 

A suitable value for A when it is cycloalkylene is. for example, cyclopropylidene. 1 .2-cyclopropytene. 
cyclopentylidene. 1 .2-cyclopentytene, 1 .^cyctopentylene. cyclohexylidene. 1 ,2-cyclohexylene or 1.4- 

CyC T s'uftSL value for a substituent which may be present on an aryl or heteroaryl S'Oiip. °r a 
hydrogenaled derivative thereof, when it is alkylamino. dialkylamino. halogenoalkyl. alkylsulphmyl or 
aJkylsulphonyl is. fa example, methylamino. ethylamino, propylamine, isopropylamino. butylam.no. pen- 
so tylamino. hexylamino. dimethylamino. N-ethyl-N-methylamino. diethylamino. N-methyl-N-propylammo, N- 
methyl-N-iSOpropylamino. N-emyl-N-isSpropylamino. di-isopropytamlno. fluoromethyl. difiuoromethyl 
trifluoromethyl. 2-fluo,oethyT 3-f ^propyl, pentafluoroethyl. heptafluoropropyl. ch>oromethyn d.ch- 
toromethyl. methylsulphinyl. ethylsulphinyl, propylsulphinyl. isopropylsu.phinyl. buty.sulph.nyl. methylsul- 
phonyl. ethylsulphonyl. propylsulphonyl. isopropylsulphonyl or butylsulphonyl. 
55 A suitable value for an alky limino group which may replace one constituent methylene group in A is, for 
example, methylimino. ethylimino, propylimino or isopropylimino. 

Suitable values for substituents which may be present on an aryl or heteroaryl group, or a hydroge- 
nated derivative thereof, are. for example:- 
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for N-alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and ^propy [carbamoyl; 
for N.N-dialkylcarbamoyl: N,N-dimethylcarbamoyl; 

for alkoxycarbonyl: methoxy carbony I, ethoxycarbonyl and tert-butoxycarbonyl; 

for alkanoyloxyalkyl: acetoxymethyl, propionyloxymethyl, isobutyryloxymethyl and pivaloyloxymethyl; 

for hydroxyalkyl: hydroxy methyl. 2-hydroxyethyl, 1-hydroxyethyl and 3-hydroxypropyl; 

for aminoalkyl: aminomethyl and 2-aminoethyl; 

for alkylaminoalkyl: methylaminom ethyl, ethylaminomethyl and 2-methylaminoethyl; 

for dialkylaminoalkyl: dimethylaminomethyl. diethylaminomethyl. 2-dimethylaminoethyl and 2- 
diethylaminoethyl; 

for carboxyalkyl: carboxy methyl, 1 -carboxy ethyl, 2-carboxyethyl and 3-carboxypropyl; 

for alkoxycarbonylalkyl: methoxycarbonylmethyl, ethoxycarbonylmethyl, 2-methoxycarbonylethyl and 2- 

ethoxy car bonylethyl; 

for carbamoylalkyl: carbamoylmethyl, 2-carbamoylethyl and 3«carbamoylpropyl; 

for N-alkylcarbamoylalkyl: N-methylcarbamoylmethyl. N-ethylcarbamoylmethyl, 2-(N-methylcarbamoyl)ethyl 1 
2-<fJ : ethy!carbamoy1)ethyl. 3-(N-methylcarbanioy1)propyl and 3-<N-ethylcarbamoyl)propyl; 
for^N.N-dialkylcarbamoylalkyF N.N-dimethylcarbamoylmethyl, N,N-diethylcarbamoylmethyl and 2-(N,N- 

dimelty^ 08 ™ 0 *^*^ 

for phenylalkyl: benzyl, phenethyl. phenylpropyl and phenylbutyl. 

A suitable pharmaceutically-accepiable salt of a quinazoline of the invention which is sufficiently basic is 
an acid-addition salt with, for example, an inorganic or organic acid, for example hydrochloric, hydrobromic, 
sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In addition a suitable pharrnaceutically-acceptable 
salt of a quinazoline of the invention which is sufficiently acidic (for example a quinazoline of the invention 
which contains a carboxy group) is an alkali metal salt for example a sodium or potassium satt. an alkaline 
earth metal salt, for example a calcium or magnesium salt an ammonium or tetra(2-hydroxyethyl>- 
ammonium salt or a salt with an organic base which affords a physiologically-acceptable cation, for example 
a salt with methyiamine, trimethylamine or tris(2-hydroxyethyl)amine. 

A particular quinazoline of the invention has the formula I wherein fV is hydrogen or amino, or is alkyl 
(especially methyl, ethyl and isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon 
atoms; or FT is alkyl of up to 3 carbon atoms which bears one, two or three fluoro substituents (especially 
fluoromethyl, difluoromethyl, trifluoromethyl. and 2-fluoroethyl); 

wherein the quinazoline ring may bear no further substituent or may bear one further substituent selected 
from halogeno (especially fluoro. chloro and bromo) and from alkyl and alkoxy each of up to 3 carbon 
atoms (especially methyl and methoxy); 

wherein R 2 is alkyl (especially methyl, ethyl and propyl), alkenyl (especially prop-2-enyl). alkynyl (especially 
prop-2-ynyl). hydroxyalkyl (especially 2-hydroxyethyl and 3-hydroxypropyl), halbgenoalkyl (especially 2- 
fluoroethyl, 2-chloroethyl. 2-bromoethyl and 3-fluoropropyl) and cyanoalkyl (especially cyanomethyl and 2- 
cyanoethyl) each of up to 6 carbon atoms; 

wherein Ar is phenylene (especially 1 ,4-phenylene) or heterocyclene (especially thienylene, pyridylene, 
pyrimidinylene. thiazolylene and thiadiazolylene) which is unsubstituted or which bears one or two 
substituents selected from halogeno (espedalry fluoro. chloro and bromo), hydroxy, amino and nrtro. and 
alkyl (especially methyl and ethyl), alkoxy (especially methoxy and ethoxy) and halogenoalkyl (especially 
fluoromethyl, difluoromethyl and trifluoromethyl) each of up to 3 carbon atoms; 

wherein L is a group of the formula -CO.NH-, -CO.NR 3 -. -CH 2 0- or -C0.O-, wherein R 3 is alkyl (especially 
methyl and ethyl) of up to 6 carbon atoms; and 

wherein Y is aryl (especially phenyl and naphthyl) each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof (especially pyridyl. quinolyl, isoquinolyl. pyrimidinyl. imidazolyl. thiazolyl, 
2,5-dioxopyrrolidinyi or 2,6-dioxopiperidinyl; or 

Y is a group of the formula -A-Y 1 in which A is alkylene (especially methylene, ethylene, ethylidene. 
trimethylene. propylidene. propylene, butyltdene. isobutylidene, 1-isopropy (ethylene and tetramethylene) of 
up to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl. 
tetrahydronaphthyl, indenyl and indanyl) each of up to 10 carbon atoms, or heteroaryl or a hydrogenated 
derivative thereof (especially furyl. thienyl, pyridyl. quinolyl. isoquinolyl. pyrazinyl, pyrimidinyl. pyridazinyl, 
quinoxalinyl. quinazolinyl. cinnolinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl, indazolyl. oxazolyl. isox- 
azolyl. thiazolyl. isothiazolyl, 1 ,2,3-triazolyl. 1 ,2,4-triazolyt thiadiazolyl, tetrazolyl and hexahydro-2-ox- 
oazepinyl; wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl. 
sulphonyl or imino group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear up to three substituents selected from hydroxy, oxo. amino, nrtro. cyano. carbamoyl. 
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sulohamoyl carboxy and halogeno (especially fluoro. chloro and bromo). and from alkyl (espeaally methyl 
JS aTytomino (especSy methyVamino and ethy.amino). dialkylamino (especially ^ytem,no and 
^thy a^Ta^amoyi (especially N-methy.carbamoy. and N^ytea^anvoy.). W^- 
bum* (especially N,N-dimethylcarbamoyl and N.N-diethy.carbamoyl). alkoxycarbenyl (espeaally methox- 
SnrScaTtjony. and «er,-bu,oxycarbonyi), a.kanoy.oxyalky. (especially isolx^lexymethy. and 
Kbxymeth7o alky>.nio (especially me.hy.thio and e.hy.thio). a.kylsu.phiny. (especia.hr 
e hyShLl ana i/opropylsulphinyO. a.ky.su.phony. (especially melhylsulphony.. ethylsu phony, and 
S opyteSonyO. alkoxy (especiaHy methoxy and ethoxy). ha.ogenoa.ky. (espeaally tnf*oromemy. . 
cXxyafkyf (especially carboxymethyl. 1-carboxyethyl. 2-carboxy ethyl and ^rboxypfop^ . alkoxyc*- 
SSy e petially memoxycarbony.me.hy. and 2-methoxycarbonytethyl). carban^ylalky. (espec.a^ 
c^moylme^and S^moylemyl), N- a.ky.carbamoy.a.kyl (especially N-methy carbamoylmettiy and 
2^mylcarL,oy.)ethy.) and N.N^aikylcarbamoy.alky. (especially N.N-dimethy.carbamoy.methy and 
zl^me.hy.can^oy.y.hy.) each of up to 6 carbon atoms; and from phenyl pyndyl , and pheny^ky 
(especially benzyl. phenelhyl and phenylpropyl) of up to 10 carbon atoms, and where.n each of «-d pheny 
ofpWaiky. groups may bear a substituen. selected from halogeno (especially fluoro. chloro and bromo 
Lnrtro. a^d from alky, (especially methyl and ethyl) and alkoxy (especiafly methoxy and ethoxy) each of 
up to 3 carbon atoms; or a pharmaceutteally-acceptable salt thereof. 

A further particular quinazoline of the invention has the formula I where,n R< ,s hydrogen or ammo, or 

methyl, ethyl, methoxy or fluoromethyl; „.Ko»H,«nt elected 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

rr^SS^^'. WW 3-hydroxypropyl. 2«yl. 

w STa??s r^S'Ulene. pyridytene. pyrimidinylene or thiazo.ylene which is unsubstituted or 
wS bears a ^uSsZnt selected from fluoro. chloro. bromo. hydroxy. amino, nitro. methyl, methoxy and 

^rLTa'group of the formula -CO.NH, -CO.NR* - or -C0.0-. wherein R 3 is methyl or ethyl; and 

Y is phenyl, aldioxopyr-olidinyl or 2.6-dioxopiperidinyl. or Y is a group of the formula « whj* A b 

mlZe e^tene ethylidine. trimethylene. propylidene. propylene, bu.yl.dene. .sobutyhdene or 

quinazoSnyl. pyridazinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl .ndazolyl. oxazolyl. .soxazolyl, 
thiazoM 1.2.3-triazolyl. i^!.4-triazolyl. tetrazolyl or hexahydro-2-oxoa2epin-1-yl; 

S2n ont con^tJen. methylene group in A may be replaced by a thio. su.ph.nyl. sulphonyl or .m,no 

S n l* o, said phenyl or heteroary. group, or hydrogenated derivatives *«reo. .nay bJ-«J 
sttuted or may bear up to three substituents selected from hydroxy, oxo. am.no. nrtro cyano. carbamoyl. 
SSSnovl irboxy fluoro. chloro. bromo. methyl, ethyl, methylamino. ethylam.no. d.methylam.no 
^SSSL nj^moyl. N-ethytearbamoyl. N.N-dimethy.carbamoyl. 

mtZxv^n V nmoxyc^rbonyl. terVbutoxycarbonyl. isobutyrytoxymethy.. pivaloyloxymeW memylttm 
SS^S^S. emysulphiny.. mlylsulphonyl. emy.sulph^y,. ^ etho^— V 
caLxymethyl. 1-carboxyeuiyl. 2-carboxyeuiyl. 3-carboxypropyl. carbamoylmethyl. N-me^ylcarbamoyK 
^r^Lthylcarbamoylmethyl. phenyl, pyridyl. benzyl, phenethy. or phenylpropyl and whe^in , any 
pSJgloup within said substituents may bear a substituent selected from fluoro. chloro. bromo. nrtro. 
methyl, ethyl, methoxy and ethoxy; 

" \"tES222T?VfJS2 » « — i — .. »■ * — ■ -* — - - 

SZ^' : <n*»zo«n= «* «», ■»» no M. «MK»« « ™» boa. one fu*. *M 
from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, pror>2-enyl or prop-2-ynyf: ...... „ whirh a 

wherein Ar is 1 ,4-phenylene. thienylene. pyridylene or thiazolylene which is unsubstituted or which bears a 

fluoro or nitro substituent; 

™, ! ttVZSZSZZr USE ?!• -*» 

JrJ £ « isobulylidene and Y 1 is phenyl, ^thienyt. 

quinolyl. ^ ^uinolyl, 2^ynmidinyl. 4-pyrimidinyl, 6^u,nazol.ny . Y^X^S^^ 
Wa^lyl^ida2^yl. 2-ben2imida20lyl. 2-thiazolyl, 5-thiazolyl, 1 Z ,4-tnazol-Vyl. 1.2.4-^^01-3^1 or teUazoh 
5-yl. or Y is phenylsulphonyl; and 
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wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo t amino, nitro. cyano, carbamoyl, carboxy, fluoro, chloro, methyl, 
ethyl. N-methylcarbamoyl, N.N-dimethylcarbamoyl. methoxycarbonyl. ethoxycarbonyl. pivaloyloxymethyl. 
methoxy. trifluoromethyl. carboxymethyl. 1-carboxyethyl, 2-carboxy ethyl. 3-carboxypropyl, 4-pyridyl and 
benzyl; 

or a pharmaceutically-acceptable salt thereof. 

An especially preferred quinazoline of the invention has the formula I wherein R 1 is amino, methyl or 
methoxy; 

wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein R 2 is methyl, ethyl or prop-2-ynyl; 

wherein Ar is 1 ,4-phenylene or thien-2,5-diyl, or is pyrid-2.5-diyl with the group -L-Y in the 2-position, or is 
2-ftuoro-1 ,4-phenylene with the group -L-Y in the 1 -position; 
wherein L is a group of the formula -CONH-; 

and wherein Y is ben2yl or phenylsulphonyl which may bear a nitro, cyano, carboxy or trifluoromethyl 
substituent. or Y is thiazol-5-ylmethyl or 1^.3,6-tetrahydro-2.6-dioxopyrimidin-4-ylmethyl. or Y Is 2,3- 
dihydro-4-oxoquinazolin-6-ylmethyl which may bear one or two methyl substituents; 
or a pharmaceutically-acceptable salt thereof; 

A further especiaJly preferred quinazoline of the invention has the formula I wherein R* is methyl; 
wherein the quinazoline ring may bear a methyl substituent in the 7-pos'rtion; 

wherein R 2 is methyl or prop-2-ynyl; wherein Ar is 1 ,4-phenylene, or 2-fluoro-1 ,4-phenylene with the group 
-L-Y in the 1-posrtion; 

wherein L Is a group of the formula -CO.NH-; and 

Y is a group of the formula -A-Y 1 in which A is methylene and Y 1 is 2-nitrophenyl. 3-nitrophenyl, 3- 
cyanophenyl, 4-carboxyphenyl or 3-trifluoromethylphenyl, or Y 1 is 5-thiazolyl. 2.3-dihydro-4-oxoquinazolin-6- 
yl, 2,3-dihydrch2-methyM-oxoquinazolin-6-yl or 2,3-dihydro-2,3-dimethyl-4-oxoquina2orjn-6-yl; 
or a pharmaceutically-acceptable salt thereof. 

Specific prefened quinazolines of the invention form the group of compounds:- 
p4N-(3,4-dihydrch2-me%l-^ 
oxoquinazoHrv6- ylmethyl)benzamide; 
p4^3.4-dihydrch2-me%M-oxoquinazolin^ 
benzamide; 

r>[N-<3.4-dihydro-2-me%l-4-Oxoquin^ 

^[N-{3,4^ihydro-2-memyl-^xoquiriazolin-6-ylmemyl)-N 

benzam'tde; 

5^N-{3,4Hjihydro-2-me%l-4-oxc<iuinazoli^ 
carboxamide; 

r>[r>H3.4-dihydro-2-methoxy-4^^ 
^[fH2-amino-3.4-dihydro-4<)xoquinazorin-6-yl^ 
^r^.4^ihydro-2-methyM-oxoquinazolin-6-ylmemyl)-^ 
and" 

p^N-{3.4Klihydro-2.7-dimem^ 
benzamide; 

or a pharmaceutically-acceptabte salt thereof. 

According to a further feature of the present invention there is provided a quinazoline of the formula I 
(set out hereinafter) 

wherein R 1 is alky I or alkoxy each of up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one. two or three 
fluoro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, aikenyl. alkynyl, hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from haiogeno, hydroxy and amino, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CO. -C0.NR 3 -, -NR 3 .CCh -CH = CH-, -CH 2 0-. -OCH 2 -. 
-CH 2 S-. -SCH2-, -CO.CH2-. -CH 2 .CO-or -CO.O. wherein R 3 is alkyl of up to 6 carbon atoms; and 
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wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hvdroaenated derivative thereof, or 

Y is a group of the formula -A-Y 1 in which A is alkylene. cycloalkylene. alkenyleno or alkynylene each of up 
to 6 carbon atoms, and Y' is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphmyl. sulphonyl or 
imino qroup or an alkylimino group of up to 6 carbon atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, 
carboxy and halogeno. from alkyl. alkylamino. dialkylamino. N-alkylcarbamoyl. N.N-dialkytearbamoy alkox- 
ycarbonyl. alkylthio. alkylsulphinyl. alkylsulphonyl. alkoxy. halogenoalkyl. hydroxyalkyl. ammoalky I al- 
kylaminoalkyl, dialkylaminoalkyl. carboxyalkyl. alkoxycarbonylatkyl. carbamoylalkyl. N-alkylcarbamoy alkyl 
and N N-dialkytearbamoylalkyl each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
carbon'ltoms. and wherein each of said phenyl groups may bear a substituent selected from halogeno and 
from alkyl and alkoxy each of up to 3 carbon atoms; 

or a pharmaceutically-acceptable salt thereof; . nr 

provided that when R' is alkyl of up to 6 carbon atoms, the quinazoline nng bears no further substituents o 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms. R .s alkyl. alkenyl 
or alkynyl each of up to 6 carbon aloms. Ar is phenytene which is unsubstituted or beg one or two 
substituents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-. then Y is 

1101 A^itabte'value for Y or Y 1 when it is heteroaryl. or a hydrogenated derivative thereof, within the 
quinazoline of the formula I as defined immediately above, is. for example, a 5-membered or 6-membered 
heterocyclic radical which contains up to 4 heteroaloms selected from the group consisting of oxygen, 
nitrogen and sulphur, for example, furyt. benzofuranyl. tetrahydrofuryl. chromanyl. thienyl. pyndyl. qu.notyl. 
isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. pyrrolyl. indolyl. imktazolyl. benzimidazolyl. pyrazolyl. in- 
dWolyl. oxazolyl. isoxazolyl. thiazolyt. isothiazolyl. 1 Wazolyl. 1.2.4-triazolyl. oxadiazolyl. furazanyl. 
thiadiazolyl or tetrazolyl. which may be attached through any available position including through any 
available nitrogen atom and which may bear one or two substituents including a substituent on any ava.lable 

"'^furtheTparticular quinazoline of the invention has the formula I wherein R' is alkyl (especially methyl 
ethyl and isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon atoms; or F I is aU<yl 
of up to 3 carbon atoms which bears a hydroxy substituent or which bears one. two or three fluoro 
substituents (especially fluoromethyl. difluoromethyl. trifluoromethyl. 2-fluoroethyl. hydroxymetbyl and 2- 
hydroxyethyl); or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms 
(especially 2-hydroxyethoxy. 2-methoxyethoxy and 2-ethoxyethoxy); 

wherein the quinazoline ring may bear no further substituent or may bear one further substti^t selected 
from halogeno (especially fluoro, cf.loro and bromo) and from alkyl and alkoxy each of up to 3 carbon 

atoms (especially methyl and methoxy): .. .. j 

wherein rH- hydrogen, alky! (especially methyl, ethyl and propyl), alkenyl (espeoaBy P^^^^ny 
(especially prop-2-ynyl). hydroxyalkyl (especially 2-hydroxyethyl and 3;MroxypropyO -Jf**™*^ 
(especially 2-fluoroethyl. 2-chkxoethyl. 2-bromoethyl and 3-f.uoropropyl) and cyanoalkyl (especially 
cyanomethyl and 2-cyanoethyl) each of up to 6 carbon atoms; _. . 

wherein Ar is phenylene (especialty 1 ,4-phenytene) or heterocyclene (espedailyth.enylene^ pyndylen* 
pyrimidinylene. thiazolylene. oxazotylene and thiadiazolylene) which is unsubstjtuted or which ' bearsone or 
Evo substituents se.ected from halogeno (especially fluoro. chloro and bromo). hydroxy and am no ^rfalkyl 
(especially methyl and ethyl), alkoxy (especially methoxy and ethoxy) and halogenoalkyl (especially 
fluoromethyl. difluoromethyl and trinuoromethyl) each of up to 3 carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO. -CO.NR3-. . NR 3. C 0-. -CH = CH, -CH,CX -OCH 2 -. 
-CO.CH* -. -CH,.CO- or -CO.O. wherein R* is alkyl (especially methyl and ethyl) of up to 6 carbon atoms. 

whlein Y is aryl or a hydrogenated derivative thereol (especially phenyl, cyclohexenyl. naphthyl, 
rrydronaphtSI. indeny. and indany.) each of up to 10 carbon atoms, or »*,tere*ry. or a *r*£«ft* 
derivative thereof (especially furyl. benzofuranyl. thienyl. pyridyl, quinolyl. isoqumoly pyrazmyl Py™.d.nyl. 
Pyridazinyl. indolyl. imidazo.yl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyl. thiazolyl. 1Z3-tr.azo.yl. 1.2.4- 
triazolyl. oxadiazolyl. thiadiazolyl and tetrazolyl): or 

Y is a group of the formula -A-Y 1 which A is alkylene (especially methylene, ethylene, ethyl.dene. 
trimethylene. propylene, propylene. 1-isopropylethylene and tetramethylene) or cycloalkylene (especially 
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cyclopentylidene. 1.2-cyclopentylene. 1 ,2-cyclohexylene and 1.4-cyclohexylene) each of up to 6 carbon 
atoms, and Y 1 is aryl or a hydrogenated derivative thereof (especially phenyl, naphthyl. tetrahydronaphthyl. 
indenyl and indanyl) each of up to 10 cartoon atoms, or heteroaryl or a hydrogenated derivative thereof 
(especially pyridyl, quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl, indolyl. imidazolyl. ben- 
zimidazolyl. pyrazolyl, indazolyl. oxazolyl, thiazolyl. 1 .2,3-triazolyl, 1 ,2.4-triazolyl, thiadiazolyl and tetrazolyl); 
wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubsbtuted 
or may bear one or two substituents selected from hydroxy, amino, nitro, cyano. carbamoyl, carboxy and 
halogeno (especially fluoro. chloro and bromo). and from alkyl (especially methyl and ethyl), alkylamino 
(especially methylamino and ethylamino). dialkylamino (especially dimethylamino and diethylamino). N- 
alkylcarbamoyl (especially N-methylcarbamoyl and N-eihylcarbamoyl). N.N-dialkylcarbamoyl (especially 
N.N- dimethylcarbamoyl and N.N-diethylcarbamoyl). alkoxycarbonyl (especially methoxycarbonyl. ethox- 
7carbonyl and tert-butoxycarbonyl), alkylthio (especially methyrthio and ethylthio). alkylsulphinyl (especially 
methylsulphinylTethylsulphinyl and isopropylsulphinyl). alkylsulphonyl (especially methylsulphonyl. ethylsul- 
phonyt and isopropylsulphonyi). alkoxy (especially methoxy and ethoxy). halogenoalkyl (especially 
trrfluoromethyl). hydroxyalkyl (especially hydroxymethyl and 2-hydroxyethyl). aminoalkyl (especially 
aminomethyl). carboxyalkyl (especially carboxymethyl and 2-carboxy ethyl), alkoxycarbonylalkyl (especially 
methoxycarbonylmethyl and 2-methoxycarbonytethyl), carbamoylalkyl (especially carbamoylmethyl and 2- 
carbamoylethyl). N-alkylcarbamoylalkyl (especially N-methylcarbamoylmethyl and 2-(N-methylcarbamoyl)- 
ethyl) and N.N-dTalkylcarbamoylalkyl (especially N.NKJirnethylcarbarnoylmethyl and 2-(N,N-dimethylcar- 
bamoyOethyOeach of up to 6 carbon atoms; and from phenyl and phenylalkyl (especially benzyl, phenethyl 
and phenylpropyl) of up to 10 carbon atoms, and wherein each of said phenyl groups may bear a 
substituent selected from halogeno (especially fluoro. chloro and bromo) and from alkyl (especially methyl 
and ethyl) and alkoxy (especially methoxy and ethoxy) each of up to 3 carbon atoms; 
or a pharmaceutically-acceptable salt thereof. 

provided that when R 1 is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, R 2 is alkyl, alkenyl 
or alkynyl each of up to 6 carbon atoms. Ar is phenylene which is unsubstituted or bears one or two 
substituents selected from halogeno, hydroxy and amino, and I is a group of the formula -CONH-, then Y is 
not tetrazol-5-yl. 

A further preferred quinazoline of the invention has the formula I wherein R 1 is methyl, ethyl, methoxy 
or f luoromethyt; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2- ynyl. 2-hydroxyethyl. 3-hydroxypropyl. 
2-fluoroethyl, 2-bromoethyt or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene, pyridylene. pyrimidinylene, thiazorylene or thiadiazolylene which is 
unsubstituted or which bears one or two substituents selected from fluoro. chloro. bromo, hydroxy, amino, 
methyl, methoxy and trrfluoromethyl; 

wherein L is a group of the formula -CO.NH-. -NH.CO-. -CO.NRS -NR'.CO. -CH = CK-, -CH 2 0-. -C0.CH 2 - 
or -CO.O. wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl. tetrahydronaphthyl. pyridyl. quinolyl. isoquinolyl. pyrimidinyl, indolyl. imidazolyl, 
benzimidazoryl. pyrazolyl. indazolyl. oxazolyl. thiazolyl. 1 ,2,3-triazolyl. 1 ^.4-triazolyl. thiadiazolyl or 
tetrazolyl; or 

Y is a group of the formula -A Y 1 in which A is methylene, ethylene, ethylidene. tnmethylene. propylidene. 
propylene. 1-isopropylethylene or tetramethylene and Y 1 is phenyl, naphthyl, tetrahydronaphthyl. indenyl. 
indanyl. pyridyl. quinolyl, isoquinolyl. pyrazinyl. pyrimidinyl. pyridazinyl. indolyl. imidazolyl, benzimidazolyl. 
pyrazolyl. indazolyl. oxazolyl. thiazolyl. 1 .2.3-triazolyl. 1 ,2.4-triazolyl, thiadiazolyl or tetrazolyl; 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl or sulphonyl 

group; and . 
wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, carboxy, fluoro. 
chloro, bromo. methyl, ethyl, methylamino. ethylamino, dimethylamino, diethylamino, N-methytearbamoyl. 
N-ethytoarbamoyl. N.hWimethylcarbamoyl. N,N-diethykarbamoyl, methoxycarbonyl. ethoxycarbonyl, tert- 
butoxycarbonyl, methyrthio. ethylthio, methylsulphinyl. ethylsulphinyl, isopropylsulphinyl, methylsulphonyl, 
ethylsulphonyl. isopropylsulphonyl. methoxy, ethoxy, trifluoromethyl. carboxymethyl, 2-carboxyethyl. car- 
bamoylmethyl. N-methylcarbamoylmethyl. N.N-dimethylcarbamoylmethyl. phenyl, benzyl, phenethyl or 



10 



EP 0 373 891 A2 



phenylpropyl. and wherein each of said phenyl groups may bear a substituent selected from fluoro. chloro. 
bromo. methyl, ethyl, methoxy and ethoxy; 
or a Dharmaceutically acceptable salt thereof; 

Prided that when R- is methyl or ethyl, the quinazoline ring bears no further substitute or bears one 
further substituent selected from fluoro, chloro and methyl, 

R 2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl. .... „ „ „ „ ht „„ 

Ar is 1.4-phenylene which is unsubstituted or bears one or two substituents selected from fluoro. chloro. 

bromo, hydroxy and amino, and 

L is a group of the formula -CONH-. then Y is not tetrazol-5-yl. 

A further especially preferred quinazoline of the invention has the formula I where.n R" .s methyl, ethyl. 

S^SSX may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro. methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethyl. 3-hydroxypropyl. 2- 
fluoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1.4-phenylene. thien-2.6KliyU P yrid-2.5-diyl or thiazol-2.5-diyl wh,ch .s unsubsttuted or wh.ch 

bears one or two substituents selected from fluoro. chloro. hydroxy, amino and methyl; 

wherein L is a group of the formula -CO.NH-. -CO.NR 3 - or -CO.O-. wherein R 3 is methyl or ethyl; and 

Y is phenyl, pyridyl. pyrimidinyl. imidazolyl, thiazolyl or 1 ,2.3-triazolyl; or 

Y is a group of the formula -A-Y' in which A is methy.ene. ethy.ene. ethy.idene or trimethytene and Y ,s 
phenyl, naphthyl. pyridyl. quinolyl. isoquinolyl. pyrimidinyl. indolyl. imidazolyl. benzim.dazolyl. pyrazolyl. 
indazolyl, thiazolyl. 1 .2,3-triazotyl. 1 ^.4-triazoly ., thiadiazolyt or tetrazolyl; and 

wheTein each of said aryl or heteroaryl groups may be unsubstituted or may bear one or two subsetuents 
SSedS amino. So. fluoro. methyl, carbamoyl. N-methy. carbamoyl. N.N^irnethytca^noyl. methox- 
ycarbonyl. ethoxycarbonyl. methylsulphinyl. methylsulphonyl. methoxy. trifluoromethyl or benzyl; 
or a pharmaceutjcally acceptable salt thereof. , . . . n , . m „, hul . 

A further especially preferred quinazoline of the invention has the formula I wherem R 1 .s methyl, 
wherein R 2 is hydrogen, methyl, ethyl, prop-2-ynyl or 2-fluoroethyl; tmmjri „ „ rA . Y 

wherein Ar is 1.4-pbenylene or thien-2,f*Jiyl. or is pyrid-2.S-dryl or thiazol-2.W,yl each wrth the group -L-Y 
in the 2-position. or is 2-fluoro-1.4-phenylene with the group -L-Y in the 1-position: 
wherein L is a group of the formula -CO.NH-. -CO.NR 3 - or -CO.O-. 
wherein R 3 is methyl or ethyl: and 

TZTg^te^* -A-Y* in which A is methylene, ethylene, ethylene or trimethylene and Y' is 
phenyl 2-pyridyl. 3-pyridyl. pyridyl. 1 -isoquinolyl. 3-lsoquinolyl. isoquinolyl. 2-pynm,djnyl. ^ynm d nyl 
SnidS 2-indotJl. I indolyl. 1-imidazolyl. 2-imidazo.y.. 2-benzimidazo.yl. 1-pyrazoty. ^azovl ^ 
SS7^ndazo.y.^iazo.y.. 4-thiazo.yl. 5-thiazolyl. 1.2.3-triazoM-yl. 1 A4-triazo^yl. 1 .2.4-tnazo.-4-yl. 
1.2 4-triazoH-yl. 2-thiadiazolyl or Wetrazotyl; and . 
wherein each of said aryl or heteroaryl groups may be unsubstituted or may bear one or two substotuente 
^Tom amTno.7^. carbamoyl tfuoro. methyl, ethoxycarbbnyl. methy.su.ph.ny.. mothylsu.phonyl. 
methoxy, trifluoromethyl or benzyl: 

or a pharmaceutically-acceptable salt thereof. m«»thvl- 
A further especialfy preferred quinazoline of the invention has the formula Ij where.n R . methyl 
whefeln R 2 is me%.. ethyl or prop-2-ynyl; wherein Ar is 1.4-phenytene or thien-2.5Kf.yl. or is ; Py""^*' 
or So"2.Wiy. e^ch Jh the group -L-Y in the 2-position. or is 2-f.uoro-1 .4-pheny.ene wrth tbe group -L-Y 
in the 1 -position; 

wherein L Is a orouD of the formula -GO .NH- and 

vt a g oup of me formula -A-Y< in which A Is methylene or ethy.ene and V is 2-pyndyl. 3-pyndyL 4- 
pyridyl. 3-indolyl or 1.2.4-triazol-1-yl. or Y> is phenyl which may be unsubstituted or may bear a substrtuent 
selected from amino, nitro, ethoxycarbonyl or trifluoromethyl: 
or a pharmaceutically-acceptable salt thereof. 

Further specific preferred quinazolines of the invention form the group of compounds:- 
N-benzvl-lHr^3,4-dihydro-2-meth y l^^ 

SN-S^ihydro^-memyl^^ 
|Ktdihyd^^ 

N^nzylimidazol-2-ylmemyl^ 
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A quinazoline of the invention, or a pharmaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of chemically-related compounds. . 

Sucn processes are provided as a further feature ol the invention and are illustrated by the following 
representative examples, processes (a) to (f). 

(a) A preferred process for the manufacture of a quinazoline ol the invention compnses the reaction of a 
compound of the formula II (set out hereinafter) wherein R 1 has the meaning stated above, provided that 
when R 1 is amino, hydroxyalkyl or hydroxyalkoxy any amino or hydroxy group is protected by a 
conventional protecting group. R« is hydrogen or a protecting group and Z is a displaceable group, with a 
compound of the formula:- 
HNR^Ar-L-Y 

wherein R 2 Ar L and Y have the meanings staled above, provided that when there is an amino, alkylamino. 
imino. hydroxy or carboxy group in R 2 . Ar or Y. any amino, alkylamino. imino and carboxy group is 
protected by a conventional protecting group and any hydroxy group may be protected by a conventional 
protecting group or alternatively any hydroxy group need not be protected ; 
whereafter any undesired protecting group in R'. R*. Ar ano Y is removed. 

The reaction is preferably carried out in the presence of a suitable base such as. for example, analkali 
or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide <x potassium hydroxide, or. tor example, an organ* amine base such 
as for example, pyridine, lutidine. collidine. 4-dimethylaminopyridine. triethylamine, morpholine or 
dia2abicycloI5.4.0]undec-7-ene. The reaction is preferably carried out in a suitable inert solution or diluent 
for example dimethylformamide. dimethylacetamide. r*methylpynolidin-2-one or dimethylsulphoxrde and at 
a temperature in the range, for example. 25 to 1 50*0. "Sonvenlently at or near 80°C. 

A suitable protecting group for a hydroxy group may be. for example, an esterify.ng group, for example 
an acetyl or benzoyl group, which may be removed by hydrolysis with a base, for example sod.um 
hydroxide or provided that R 2 , t and Y do not contain an alkenyl or alkynyl group, the protecting group 
may be. for example, an o-arylalkyl group, for example a benzyl group, which may be removed by 
hvdrogenation over a catalyst, lor example palladium-on-charcoal. 

A suitable protecting group for an amino, alkylamino or imino group may be for example, an 
alkoxycarbonyl group, for example a tert-butyloxycarbonyl group which may be removed by treatment with 
an organic acid for example WfluorcScetic acid; or it may be. for example, a benzyloxycarbonyl group 
which may be removed by treatment with a lewis acid, for example boron ms<trffluoroacetate). 

A suitable alternative protecting group for a primary amino group is. for example, a phthaloyl group 
which may be removed by treatment with an alkylamino. for example dimethylamlnopropylamine. or with 

hyd T3w* protecting group for a carboxy group may be an esterifying group, for example a methyl or 
an ethyl group which may be removed by hydrolysis with a base, for example sodium hydroxide; or tor 
example a tert-butyl group which may be removed by treatment with an organic add. for example 

. triflU A r Sbte 8 value tor R« when ft is a protecting group is. for example, a pivaloyloxymethyl group which 
mav be removed by hydrolysis with a base, for example sodium hydroxide. 

Z may be. for example, a halogeno or sulphonyloxy group, for example a chtoro. bromo. methanesul- 
phonytoxy or. toluene-p-sulphonyloxy group. 

The compound of the formula;- 

whe^L fe a group of the formula -CONH- or -CONW- wherein R* has the meanings stated above used 
as a starting material above, may be obtained by the reaction ol an acid of the to™*0^(JH or a 
reactive derivative thereof, wherein Ar has the meaning stated above with an amine of the formula H*N-Y or 
R3NH-Y wherein R 3 and Y have the meanings stated above and any amino, alkylam.no. imino and carboxy: 
group in Ar and Y is protected by a conventional protecting group as stated above and any hydroxy group 
fn Ar and Y may be protected by a conventional protecting group as slated above or alternatively any 
hydroxy group need not be protected. Thereafter the nitre group may be reduced by conventional means to 
an aTJ .group which in turn may be alkylated with a compound ol the formula R*-Z wherein R 2 and Z 
have the meanings stated above. . Mfl 

A suitable reactive derivative of an acid of the formula given above may be. for example, an acyl hal.de. 
for example an acyl chloride formed by the reaction of the acid and an inorganic acid chtorKte. tor example 
LnyHLde; a mixed anhydride, for example an anhydride formed by the reaction erf Je acid and a 
chtorofonnate such as isobuty. chforoformate; an active ester, for exampte an ester formed by the reaction 
of the acid and a phenol such as pentafluorophenol; an acyl azide. for example an az.de formed by the 
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reaction of the acid and an azide such as diphenytphosphoryl azide; an acyl cyanide, for example a cyan.de 
formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyanide; or the product, of the 
reaction of the acid and a carbodiimide, for example dicyclohexylcarbodiimide. 

The compound of the formula:- 
HNR^Ar-L-Y 

wherein L is a group of the formula -NH.CO- or -NtfXO- wherein R* has the meaning stated above, used 
as a starting material above, may be obtained by the reaction of an amine of the formula HNR 2 -Ar-NH 2 , 
wherein Ar has the meaning stated above with an acid of the formula HO^OY, or a reactive derivative 
thereol wherein Y has the meaning stated above and any amino, alkylamino, imino and carboxy group in Ar 
and Y is protected by a conventional protecting group as stated above and any hydroxy group in Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
need not be protected. 

The compound of the formula:- 

HNR^Ar-L-Y 

wherein L is a group of the formula -CH = CH-. used as a starting material above, may be obtained by the 
reaction of an aldehyde of the formula HN6'-Ar-CH0 wherein Ar has the meaning stated above and G is a 
conventional protecting group for an amino group as stated above, for example an alkoxycarbonyl group, 
with e triphenylphosphonium salt of the formula:- 

whe^n Y haJthe meaning stated above and wherein Z~ is an anion, for example the bromide ion. and any 
amino alkylamino and imino group in Ar and Y is protected by a conventional protecting group as stated 
above and any hydroxy and carboxy group in Ar and Y may be protected by a conventional protecting 
group as stated above or alternatively any hydroxy and carboxy group need not be protected. 

The reaction may be carried out in solution in dimethyl sulphoxide in the presence of dimsyl sodium. 
Thereafter the protecting group 6' may be removed by conventional means and whereafter the amine of 
the formula:- 

HjN-Ar-CH = CH-Y . . 

may be alkylated with a compound of the formula R*-Z wherein R* and Z have the meanings stated above. 

The protecting group G 1 may be chosen such that it may be removed while the conventional protecting 
30 group on any amino, alkylamino and imino group in Ar and Y remains intact 

The triphenylphosphonium salt of the formula:- 
(Ph^sP* CH2Y Z~ 

used as a storting material above may be obtained by the reaction of triphenylphosphine with a compound 
of the formula Y-CHz-Z wherein Y and Z have the meanings stated above. 
35 Alternatively the compound of the formula:- 

whe^taLte a group of the formula -CH = CH-. used as a starting material above, may be obtained by me 
reaction of an aldehyde of the formula 0*N-Ar-CHO wherein Ar has the meaning stated above with a 
triphenylphosphonium salt of the tormula:- 

40 wSein?arid Z~ have the meanings stated above and any amino, alkylamino and imino group In Ar and Y 
is protected by a conventional protecting group as stated above and any hydroxy and carboxy group in Ar 
and Y may be protected by a conventional protecting group as stated above or alternately any hydroxy 
and carboxy group need not be protected. .._ 

45 The reaction may be carried out in solution in dimethylsulphoxide in the presence of dimsyl sodium. 
Thereafter the nitro group may be reduced by conventional means to an amino group which in turn may be 
alkylated with a compound of the formula R*-Z wherein R* and Z have the meanings stated above. 
The compound of the formula:- 

so whe^L is a group of the formula -CH 2 0-. used as a starting material above, may be obtained by me 
reaction of an alcohol of the formula (feN-Ar-OfeOH wherein Ar has the meaning stated above with a 
" compound of the formula Y-Z wherein Y and Z have the meanings stated above and any ammo. a'M~ 
iminTnydroxy and carboxy group in Ar and Y is protected by a conventional protecting group as stated 
above whereafter the nitro group may be reduced by conventional means to an amino group whic .may in 
55 turn be alkylated with a compound of the formula R*-Z wherein R> and.Z have the tean.ngs stated above. 
The compound of the formula:- 
wrS^L il a group of the formula -Cr^S-. used as a starting material above, may be obtained by the 



13 



EP 0 373 891 A2 



reaction of a thiol of the formula 0 2 N-Ar-CH 2 SH wherein Ar has the meaning stated above with a compound 
of the formula Y-Z wherein Y and Z have the leanings stated above and any amino, alkylamino. imino and 
carboxy group in Ar and Y is protected by a conventional protecting group as stated above and any 
hydroxy group in Ar and Y may be protected by a conventional protecting group as stated above or 
alternatively any hydroxy group need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula R^-Z 
wherein R 2 and Z have the meanings stated above. 

The compound of the formula:- 
HNR^Ar-L-Y 

wherein L is a group of the formula -OCH 2 - or -SCH 2 -, used as a starting material above, may be obtained 
by the reaction of a compound of the formula 0 2 -N-Ar-OH or 0 2 N-Ar-SH wherein Ar has the meaning stated 
above with a compound of the formula Y-CtVZ wherein Y and Z have the meanings stated above and any 
amino, alkylamino. imino and carboxy group in Ar and Y is protected by a conventional protecting group as 
slated above, any hydroxy group in Ar is protected by a conventional protecting group as stated above, and 
any hydroxy group in Y may be protected by a conventional protecting group as Jtated above or 
alternatively any hydroxy group in Y need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula R*-Z 
wherein R 2 and Z have the meanings stated above. 

The compound of the formula.- 
HNR^Ar-L-Y 

wherein L is a group of the formula -CO.CH 2 - used as a starting material above, may be obtained by the 
reaction of an organometallic compound of the formula M-NG'-Ar-CIOM) = wherein G 1 and Ar have the 
meanings stated above and M is a metal group, for example lithium, with a compound of the formula Y-Z, 
wherein Y and Z have the meanings stated above and any amino, aikylamino. imino. hydroxy and carboxy 
group in Ar and Y is protected by conventional protecting group as stated above, and thereafter with water. 
Thereafter the protecting group G 1 may be removed by conventional means while the conventional 
protecting group on any amino, aikylamino and imino group in Ar and Y remains intact whereafter the amine 
may be alkylated with a compound of the formula R 2 «Z wherein R 2 and Z have the meanings stated above. 

The organometallic compound of the formula M-NG 1 -Ar-C{OM) = CH 2 used as a starting material above 
may be obtained by the reaction of the ketone of the formula NHG'-Ar-CO.CKb with a metal amide, for 
example a lithium amide, for example lithium dfisbpropylamide. in a conventional solvent for example 
tetrahydrofuran. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the formula -CH 2 .CO-. used as a starting material above, may be obtained by the 
reaction of an add of the formula HNG , -Ar-CH 2 .C0 2 H. or a reactive derivative thereof, wherein G 1 and Ar 
have the meanings stated above with an organometallic compound of the formula Y-M wherein Y has the 
meaning stated above and M is a metal group, tor example magnesium or cadmium, and any amino, 
aikylamino, imino, hydroxy and carboxy group in Ar and Y Is protected by a conventional protecting group 
as stated above, whereafter the protecting group G 1 may be removed by conventional means while the 
conventional protecting group on any amino, alkylamino and imino group in Ar and Y remains intact and 
whereafter the amine may be alkylated with a compound of the formula R*-Z wherein R 2 and Z have the 
meanings stated above. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L vo a group of the formula -CO.O-, used as a starting material above, may be obtained by the 
reaction of an acid of the formula CfeN-Ar-CCbH. ex a conventional reactive derivative thereof, wherein Ar 
has the meaning stated above with an alcohol of the formula HOY wherein Y has the meaning stated above 
and any amino, alkylamino. imino. hydroxy and carboxy group in Ar and Y is protected "by a conventional 
protecting group. Thereafter the nitro group may be reduced by conventional means to an amino group 
which in turn may be alkylated w'rth a compound of the formula R^Z wherein R 2 and Z have the meanings 
stated above. 

(b) A further preferred process for the manufacture of a quinazoline ofthe invention wherein L is a group 
of the formula -CONH- or -CONR 3 -. comprises the reaction of an acid of the formula 111. or a reactive 
derivative thereof, with a compound of the formula H2N-Y or R 3 NH-Y wherein R\ R 2 . R 3 . R\ Ar and Y have 
the meanings stated above and any amino, alkylamino. imino and carboxy group in R\ Ar and Y is 
protected by a conventional protecting group as stated above and any hydroxy group in R\ R 2 , Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydroxy group 
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need not be protected; whereafter the protecting groups are removed by conventional means. 

Actable reactive derivative of an acid of the lormula given above may be. for example an acyl hal.de. 
for example an acyl chloride formed by the reaction of the acid and an inorganic acid chloride, for example 
* oTvHntoride; a mixed anhydride, for example an anhydride formed by the react.on ol the aad and a 
Eon^su4 as isobulyl chtoroformate; an active esfer. «or exampte an ester form* 
of the acid and a phenol such as pentafluorophenol; an acyl azide. lor example an az,de formed by the 
faction of the acid and an azide such as diphenylphosphoryl azide: an acyl cyanide, for 
formed by the reaction of an acid and a cyanide such as diethylphosphoryl cyan.de; or the product of the 
reaction of the acid and a carbodiimide. for example dicyclohexylcarbodiimide. 

2 faction is preferably carried out in the presence of a suitab.e base as stated above. juM 
solvent or diluent such as methylene chloride. dimethyHormamide, dimethylacetam.de or d-me^ylsulphox- 
iTand at a temperature in the range, (or example. 10 to 10CC. convemently at or near laboratory 

^Ccartx^xylic acid used as starting material may be obtained by the reaction of a compound ol.lhe 
formula II wherein R\ R« and Z have the meanings staled above, with a compound of the formula: . 

wrl^S^nT Ar have the meanings stated above and R s is a protecting group which ran be removed to 
provide a carboxyBc acid. R 5 may be. for example, a methyl or an ethyl group which may be removed by 
Kysis with abase, for example sodium hydroxide or R* may be. for example, a tort-butyl group wh,ch 
may be removed by cleavage wim an organic acid, for example tiif luoroacetic ^.^^^Qroup 
for the carboxy group in R 5 may be. for example, an ester.ty.ng group wn,ch can be^moved whte the 
protecting group tor any amino, alkylamino. imino. carboxy and hydroxy group .n R\ R • Ar and Y 

^IcTa further preferred process for the manufacture ot a quinazoline ol the invention wherein L is a 
g Jp of the formula -CO.O comprises me reaction, in the presence of a suitable base as stated above, ot 
an acid of the formula III. or a reactive derivative thereof. 

H a compound of the formula HOY. wherein R'. f* #, *. Ar and Y ^™™^^J^\ 

and any amino, alkylamino. imino. hydroxy and carboxy group m R\ R . Ar and Y is 

^venbonal protecting group as stated above: whereafter the protecting groups are removed by conven- 

ti0n tnTmLon is preferably carried out in a suitable solvent or diluent such as dimethyHormamide. 
dimeTy^Tor'dimeiphoxide at a temperature in the range tO to 100°C. conveniently at or near 

tBb0 T! toZTeTerred process for the manufacture of a quinazoline of the invention, wherein R' is 
J5. t^aCS^. comprises the reaction o, - - *• \ " 

has^he iL-mentioned meaning stated above, provided that when there -s a *V*^fMm^ ,s 
protected by a conventional protecting group as stated above, and Z .s a d.splaceable group, with a 
compound ol the formula: 

wSiff' Y Ar L and Y have the meanings stated above, provided that when there is an amino, alkylamino. 
ST hydroxy or^arboxy group in ff. Ar or Y any amino. aHcylamino. imino and carboxy group . 

a cowentiorS profiting group as stated above and any hydroxy L"£22? 
a conventional protecting group, as stated above or alternatively any hydroxy group need ™^ <* 0 *«°°- 
tZSter^^rotectirJ groups are removed by conventional means, as stated I above and «heR' ^oup 
£Z at the ^position of the quinazoline ring is cleaved by hydrolysis with a base, for example sod,um 

^'^X^T^^^e of a quinazoHne ot the invention wherein Y is a 
gmi ot^SnSa -A-r in which one constituent methylene group in A is replaced by ***** « 
sutohonyl group, or wherein mere is an alkylsulphiny. or alkylsulphonyl substituent .n Y. 
o JdS of a compound of the formula I wherein Y is a group of the fomuja '^chA is replaced 
hv a thio oreuo or wherein there.is an alkylthio substituent in Y. w.th a surtable ox.d.s.ng agent 
Y A suiS Rising agent is. tor example, any reagent known to oxidise a thio group to a su.ph.ny. or 
sulplony grot* Tto eUpte. hydrogen peroxide, a peracid such as 3-ch.orcperbenzoic -d 
yaStic acS. or Chromium trioxide. When a compound carrying a su.phiny. group .s <^ ^'^""> 
Sometric amount of any one ot the above oxidising agents may be used ,n order to reduce the 
prSon o'a compound carrying a sulphonyl group. Attemative.y a milder oxrdjsmg agent may be used 
forexample sodium or potassium metaperiodate. It will be appreciated that when a compound of the 
LulM Z££b sulpLyt group is required, it may be obtained by the oxidation of the correspond^ 
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suiphinyl compound as well as by the oxidation of the corresponding thio compound. 

(f) A futher preferred process for the manufacture of a quinazoiine of the invention wherein there is a 
carboxy or carboxyalkyl substituent in Y, comprises the cleavage of a compound of the formula I wherein 
there is an alkoxycarbonyl or alkoxycarbonylalkyl substituent in Y. 
5 Suitable conditions for the cleavage reaction include, for example, hydrolysis with a base, for example 
sodium hydroxide; or when, tor example, a tert-butyl group is to be cleaved, treatment with an organic acid, 
for example trifluoroacetic acid. 

When a pharmaceuticaJly-acceptable salt of a novel compound of the formula I is required, it may be 
obtained, for example, by reaction of said compound with a suitable acid or base using a conventional 
to procedure. When an optically active form of a compound of the formula I is required, it may be obtained by 
earring out one of the aforesaid processes using an optically active starting material, or by resolution of a 
racemic form of said compound using a conventional procedure. 

As slated above a quinazoiine derivative of the present invention possesses anti-tumour activity. This 
activity may be assessed, for example, using one or more of the procedures set out below:- 
75 (a) An in vitro assay which determines the ability of a test compound to inhibit the enzyme 

thymidylate synthase. Thymidylate synthase was obtained in partially purified form, from L1210 mouse 
leukaemia cells and utilised using the procedures described by Jackman et al. (Cancer Res .. 1986, 46. 
2810); 

(b) An assay which determines the ability of a test compound to inhibit the growth of the leukaemia 
so cell line L1210 in cell culture. The test is similar to that described in UK Patent Specification No. 2065653B; 

(c) An assay which determines the ability of a test compound to inhibit the growth of the human 
breast cancer cell line MCF-7 in cell culture. The test is similar to that described by Lippman et al. (Cancer 
Res .. 1 976. 36, 4595); and 

(d) An assay which determines the ability of a test compound to inhibrt the growth of the lymphoma 
25 cell line L5178Y TK-/- in vitro. The lymphoma cell line L5178Y TK-/- is deficient in the enzyme thymidine 

kinase which enzyme phosphorylates thymidine and thus operates to generate a pool of thymidylate when 
de novo synthesis of thymidylate is prevented by the presence of an effective amount of an inhibitor of 
ti^rnldyiate synthase. The L5178Y TK-/-cel1 line Is thereby more sensitive to the presence of an inhibitor of 
thymidylate synthase. [L5178Y TK-A was obtained by mutation of the parent L5178Y cell line which is 

30 described by. tor example. Fischer et al., Methods in Medical Research , 1964, 10. 247). The assay utilises 
a double layer soft-agar cloning technique similar to that described by Courtenay et aJ. (British J. Cancer . 
1976. 34, 39). Each test compound is added at a range of concentrations to L5178Y TK-/- cells which have 
entere3~exponential growth phase in cell culture and the cells are incubated for 18 hours, harvested, 
washed with fresh culture medium and plated into soft-agar for clonogenic evaluation. After about 12 days 

35 colonies of cells are stained and counted. 

A quinazoiine of the present invention may itself be active or it may be a pro-drug which is converted in 
vivo to an active compound. 

Although the pharmacological properties of the quinazolines of the invention vary with structural 
changes, in general quinazolines of the invention possess activity in one or more of the above tests (a) to 

40 (d)> 

Test (a) ICso in the range, for example, 0.02-10 uM; 
Test (b) ICso in the range, lor example. 0.5-100 uM; 
Test (c) ICso in the range, for example, 0.1-100 uM; 

Test <d) The dose required to reduce the fraction of surviving cells to 10% ot those treated Ties in the 
45 range, for example. 1-100 UM. 

In general those quinazolines of the invention which are particularly preferred -possess activity in one or 
more of the above tests (a) to (d):- 

Test (a) IC50 in the range, for example, 0.02-1 uM; 
Test (b) ICso in the range, for example, 0.5-10 uM; 
so Test (c) ICso in the range, for example, 0.1-5 uM; 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
range, for example, 1-50 uM. 

Thus, by way of example, the quinazoiine. ^N-(3,4Hjihydro-2-methyl-4-oxoquinazolin-6-ylmethyl>-N- 
(prop-2-ynyl)amirK>)-N-<2-pyridylmethyl)benzamide has an ICso of 0.5 uM against thymidylate synthase 
55 [Test (a)) and ICso of 3.9 uM against the L1210 cell fine [Test (b)]; and 
the quinazoiine, p^N-(3,4<iihydrch2^emyW-oxoquir^ 

zyl)benzamide haslCso of 0.05 uM in Test (a) and an ICso of 1.8 uM in Test (b). - 

A quinazoiine of the invention, or a pharmaceutically-acceptable salt thereof, may be administered to a 
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is 



w a ™ blooded animal including a human, in the form ol a pharmaceutical composition which comprise; 5 the 
^o^r^ceut^lly-acceptabte sal. thereof, in association with a pharmaceut.ca.ly-acceptab.e 

di, TrIe 0 c^pSition may be in a form suitable lor ore. administration, as a tablet or capsule or. especially 
,or TenS^on (Lading intravenous, subcutaneous, intramuscular, intravascular or m fus,on) asa 
stXsSSon. suspension or emulsion, or lor topical administration, as an cxntment or cream, or for recta. 

^t^o^Z^, in aridity to the choline of the invention one or more other ^ 

rTr^ 

TnTen^e STSUSSU be spared in a convention, manner using convent 

6XC TrLinazoline will normally be administered to a warm-blooded animal a. a unit dose within the range 
«J2 mo S suu'e mel body area of the animal, i.e. approximately 1-100 mg/kfl. and this norma ly 
™Z T JaZS^H^e dose. A unit dose form such as a tablet or capsute will usually contam. 
rex^p^Kof active ingredient. PreferaWy a daily dose in the range oM-SOmg/kg . emptaye* 
, HoZeZ ^e daily dose will necessarily be varied depending upon the host treated, the part.cu.ar route erf 
admmil^on. and the severity o. the illness being treated. Accordingly the opfcmum dosage w... be 

de,e ^C LTe^nSS^r^ded a method for .educing an anu- 

n JTeS n a 1^,0^X1 anima.. such as man. in need of such treatment which compnses 
T Lnrin? to sai7 anima. an effective amount of a quinazoTme of the present mventon. or a 
5 SZScal^epl^KThereol. The invention also provides the use of a quinazoline of the present 
*^ZTp£^<£r*x»^» sat. thereof, in the manufacture of a novel medicament for use 

SZ e^ P« of the present invention will possess anti-tumour activity r agamst 

aiso oi vdiw ^nmnmind will normally be administered at a dose within the range &u- 

ft, invents to, ^ ^ " W M « » ^ condllW 

a^p^o d an M iga. » W e (qua .ft^nalosraphy 

peaK """^ o*«»» uftg a VS An*** MS9 apactomata- 
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(vi) intermediates were not generally fully characterised and purity was assessed by thin layer 
chromatographic, infra-red (IR) or NMR analysis; and 

(vii) melting points are uncorrected and were determined using a Mettler SP62 automatic melting 
point apparatus, a Koffler hot plate apparatus or an oil-bath apparatus. 

s 

EXAMPLE 1 

Diphenylphosphoryl azide (0.7 ml) and triethylamine (1.1 ml) were added successively to a mixture of 
W p^N-(3,4<Jihydrc-2-me%l-4^ acid ^ its 

trfiuoroacetic acid satt 1.0 g; UK Patent Specification No. 21 8831 9A) and dimethylsulphoxide (40 ml) and 
the mixture was stirred at laboratory temperature for 5 hours. 3-Aminomethylpyridine (0.33 ml) was added 
and the mixture was stirred at laboratory temperature lor 16 hours. The mixture was poured onto a mixture 
of ice and water (200 ml). The solid so obtained was filtered off. washed with water (3 x 30 ml) and dried; 
is resuspended in ethyl acetate, triturated, filtered off and dried. There was thus obtained p-[N-(3.4-dihydro-2- 
methyM^xoquinazolir^ (containing one 

equivalent of water. 0.82 g). m.p. 237-239* C. NMR Spectrum: (CD 3 SOCD 3 ) 2.33 (s. 3H. 2-CH 3 ). 3.19 (t, 1H, 
0*CH, J = 2 Hz), 4.31 (d. 2H. CH 2 OCH. J = 2 Hz), 4.45 (d, 2H. NHCH2. J-6 Hz), 4.78 (s. 2H, CH 2 N), 6.84 
(d. 2H, aromatic. J = 9 Hz), 7.32 (d of d f s. 1H, pyridine ring. J = 6 and 3 Hz), 7.52 (d. 1H. 8-H. J = 8 Hz), 7.69 
20 (d of d's. 1H. 7-H7J = 8 and 2 Hz). 7.70 (d of d's. 1H. pyridine ring. J=6 and 1.5 Hz). 7.74 <d. 2H. aromatic, 
J = 9 Hz). 7.97 (d,~1H, 5-H. J = 2 Hz), 8.42 (d of d's, 1H. pyridine ring. J = 3 and 1.5 Hz), 8.51 (d. 1H. 
pyridine ring, J = 1.5 Hz), 8.72 (t. 1H, CONH, J = 6 Hz); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 438; 1 
Elemental Analysis: Found C. 68.4; H, 5.5; N. 15.3; 
25 C26H23N5O2.IH2O requires C. 68.6; H, 5.5; N, 15.4%. 



EXAMPLE 2 

The process described in Example 1 was repeated using, where necessary, the appropriate benzoic 
acid in place of p-[rH3.4Kfihydro-2-methyl^xc<^^ benzoic acid 

and the appropriate"amine. or the appropriate alcohol, in place of 3-aminomethylpyridine. There were thus 
obtained the compounds described in the following tables, the structures of which were confirmed by proton 
magnetic resonance and mass spectroscopy and by elemental analysis. 
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TABLE I 





L— Y 



H,(T N 



xH 2 0 



Compound 
No. 

(Note) 



I 



m.p- 
(°C) 



1 |prop-2-ynyl 

I 
I 

.2 |prop-2-ynyl 
I 
I 

3 |prop-2-ynyl 
I 
I 

4(1) |prop-2-ynyl 

I 
I 

5(2) |prop-2-ynyl 
I 
I 

6(3) |ethyl* 
I 
I 

7 | ethyl* 

I 

I 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



2-pyridylmethyl | 1 
I 
I 

4-pyridylmethyl | 1 
I 
I 

2-<pyrid-2-yl)- | 1 
ethyl I 



1- (pyrid-3-yl)- I 1 
ethyl | 

I 

(1-benzylimidazol-l 0.5 

2- yl)methyl I 

I 

(l-methylimidazol-| 0.3 
2-yl)methyl [ 
I 

2-(imidazol-4-.yl)-| 0.5 
ethyl | 



212-218 
(decomp. ) 

2*3-244 
(decomp. ) 

219-221 



203-209 



234-237 



295-300 



197-205 
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Compound 
No. 

(Note) 


J R 2 


1 L 


1 T 1 


x 1 


BUp. | 

<°C) | 


8 


(ethyl* 


-CONH- 


I 3-(imidazol-l-yl)- | 
propyl | 


2 1 


138-K2 | 


9(4) 


| ethyl* 


-co.o- 


1 (1-benzylimidazol- | 
2-yl)methyl | 


0.5 | 


166-169 


10(5) 


(ethyl* 


-C0.0- 


(l-methylimidazol-| 
2-yl)methyl | 


0.5 | 


110-118 


11(6) 


|prop-2-ynyl 


-CONH- 


5- te t razolylme thyl | 


1-3 | 


257-260 
(decomp.) | 


12(7) 


| prop-2-ynyl 


-CONH- 


(l-methyltetrazol-| 
5-yl)oethyl | 


1.8 


251-255 | 


13(8) 


|prop-2-ynyl 


-CONH- 


3-(tetrazol-5-yl)-| 
I propyl | 


3 


239-243 | 


14 


| ethyl* 


-CONH- 


| 2-benzinidazolyl- 
| methyl 


2 


| 176-181 


15 


| ethyl* 


-CONH- 


| 2-(indol-3-yl)- 
| ethyl 


| 0.5 


I 220-223 



NOTES 

* g-|N-(3,A-Dihydro-2-methyl-A-oxoquinazolin-6-ylmethyl)-N- 
ethylamlno)benzoic acid (as its t ri fluoroacetic acid salt.) vas 
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obtained by the same method described in UK Patent Specification No. 
2188319A for the preparation of £-(N-(3,4-dihydro-2-methyl-4- 
oxoquina2olin-6-ylmethyl)-N-(prop-2-ynyl)amino]benzoic acid (as its 
S trifluoroacetic acid salt) except that ethyl iodide vas used in place 
of propargyl bromide. 

»° (1 ) The appropriate amine is described in J. Heterocyclic Chem. . 1968. 5. 71 5. 

(2) The appropriate amine was prepared as follows:- 

A solution of 1-benzyl-2<hloromethylimidazole (5.5 g; J. Ctem. Soc.. 1949. 71. 383) in dimethylfor- 
mamide (10 ml) was added dropwise to a solution of potassium phthalimide (5.7 g) in dimethylformam.de 
(15 ml) and the mixture was stined at laboratory temperature for 18 hours. The mixture was filtered and the 
' 5 filtrate was evaporated. The residue was dissolved in chloroform (200 ml) and washed with a 0.2N aqueous 
solution of sodium hydroxide and then with water. The organic solution was dried <MgSO«) and evaporated 
and the residue was purified by chromatography on a silica gel column using ethyl acetate as eluent. There 
was thus obtained as an oil. which solidified on standing. i-ben2yl-2-phthalimidomethylimidazote (3.1 g). 

*> Hydrate 1 hydrate (0.4 ml of an 85% solution in water) was added to a solution of the product so obtained 
(2.2 g) in methanol (50 ml) and the mixture was heated to reflux for 1 hour. The mixture was evaporated 
and the residue was purified by chromatography on a silica gel column using a 92:5:3 v/v m.xture of ethyl 
acetate methanol and an aqueous solution of ammonium hydroxide (30% by weight of NH 3 ) as eluent 
There was thus obtained as a yellow liquid 2-aminomethyM-benzylimidazole (1.2 g). the structure of which 

25 was confirmed by proton magnetic resonance and mass spectroscopy. 

(3) The appropriate amine was prepared as follows:- 

A mixture of 2-chloromethyl-1-methylimida2ole hydrochloride (2.9 g; obtained using a similar method to tha 
described in J. Amur. Chem. Soc.. 1949, 71 , 383 for the preparation of 1-benzyl-2-chloromethyl.midazole) 
and liquid ammoniFo 2~n^aTailowed to stand at laboratory temperature for 2 hours and then heated to 
»" reflux for 2 hours. The excess of ammonia was then evaporated. The residue was dissolved m chloroform, 
the solution was filtered and the filtrate was evaporated. There was thus obtained as a yellow solid 2- 
amlnomemyM-methyfimidazole (1 .3 g) which was used without further purification. 

(4) The appropriate alcohol. i-benzyW-hydroxymemylimidazole is described in J. Amer. Chem. soc.. 
1 949 71 383 

35 ' (5) The" appropriate alcohol was obtained using a similar method to that described in J. Amer. Chem. 
Soc.. 1949, 71, 383 for the preparation ol 1-benzyr-2-hydroxymethylim»da2ote. 
' (6) ThTappropriate amine is described In J. Org. Chem. , 1959, 24, 1643. 

(7) The appropriate amine was prepared as fallows:- 

A mixture of 5^hthalimidomethy»te1razole (5 g; J. Org, Chem., 1959. 24, 1643). bis(tributyM oxide (11 ml) 
40 m0t hyt Iodide (9 ml) was stirred vigorously at laboratory temperature lor 3 days. The mixture was 
evaporated to dryness and the residue was washed with hexane and then triturated under ethanol. There 
was thus obtained as a white solid i-methyl-S-phthalimidomethyrtetrazole (3.1 g). _ x . 

A mixture of the product so obtained (1.5 g), hydrazine hydrate (0.3 ml of an 85% solution m water) and 
ethanol (25 ml) was heated to reflux for 3 hours. T*e mixture was cooled in ice, filtered and 
* There was thus obtained 2-aminomethyH-methyttetrazole as an oil (0.3 g) which was stored at 4 C and 
used without further purification- 

(8) The appropriate amine was obtained using the method descnbed in J. Org. Chem., 1959. 24. 
1643 and using 4-aminobutyronitrile in place of aminoacetonitrile. 
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TABLE II 




L — Y 



Compound 
No. 

(Note) 



KD 



2(2) 



3(3) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2~ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



phenyl 



4-tert-butoxy- 
carbonylphenyl 



4-carboxy phenyl 



benzyl 

lS|(-)-a-raethyl- 
benzyl 

IRK-O-a-raethyl- 
benzyl 

A-chlorobenzyl 
3-chlorobenzyl 
2-chlorobenzyl 



| id. p. 

I <°c) 
I 

J 



0.8 | 262-266 | 

I I 
| 211-214 | 
Kdecotnp.) | 

I I 
0.8 | 283-292 | 
|(decomp.) | 

I I 

0.8 | 231-234 | 

I I 
| 200-205 1 

I I 
I I 
0.8 | 214-216 | 

I I 

I . I 

0.8 | 226-230 | 

I I 

1 | 195-198 | 

I I 

0.3 | 205-210 | 

I : I 
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| Compound 
No. 
(Note) 



| m.p. 
i <°C) 
I 



10 
11 

12(4) 
13 

14(5) 

15(6) 
16 

17*(7) 
18*(8) 



prop-2-ynyl 
prop-2-ynyl 
prop-2-ynyl 
prop-2-ynyl 
prop-2-ynyl 

prop-2-ynyl 
prop-2-ynyl 
prop-2-ynyl 
prop-2-ynyl 



-C0NH- 
-CONH- 
-CONH- 
-CONH- 
-CONH- 

-CONH- 
-CONfl- 
-CONH- 
-CONH- 



4-ni trobenzyl 

3- ni trobenzyl 

4- aminobenzyl 
4-carboxy benzyl 

3-carboethoxy- 
benzyl 

3-carboxybenzyl 
3-fluorobenzyl 

2- ni trobenzyl 

3- hydroxy benzyl 



2 | 229-233 
I 

0.5 | 240-243 
I 

0.5 | 211-215 
I 

2 | 175-179 
I 

1.3 | 212-216 
I 
I 

2.5 | 164-168 
I 

1 | 213-218 
I 

2 | 225-227 
I 

2 | 183-187 
I 



NOTES 

* The product vas purified by chromatography on a silica gel 

column using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) Diethyl cyanophosphonate vas used in place of 
diphenylphosphoryl azide. 

(2) Diethyl cyanophosphonate vas used in place of 
diphenylphosphoryl azide. Tert-butyl 4-aminobenzoate is described in 
Synth. Comm. , 1984, 14, 921. 
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(3) A mixture of Compound No. 2, described immediately above 
Compound No. 3 in Table II, and t rif luoroacetic acid was stirred at 
laboratory temperature for 10 minutes and evaporated to give the 
benzoic acid, as its trif luoroacetic acid salt. 

(4) 4-Aminobenzylamine is described in J. Hed. Chem. , 1977, 20, 
1189. 

(5) 3-Carboethoxy benzyl bromide (1 ml; Beterocycles , 1977, 6, 5) 
vas added to a saturated solution of ammonia in acetonitrile (30 ml) 
which had been cooled to -30°C. The mixture was stirred and allowed 
to warm to laboratory temperature. The mixture was filtered and the 
filtrate was evaporated. The residue was purified by chromatography 
on a silica gel column using a 10:1 v/v mixture of ethyl acetate and 
methanol as eluent. There was thus obtained as an oil 3- 
carboethoxybenzylamine (0.4 g) vhich was used without further 
purification as the appropriate amine in the process described in 
Example 1. 

(6) A portion of Compound No. 14 (obtained as described in 

note (5) above) was dissolved in methanol and hydrolysed at laboratory 
temperature by the addition of a 2N aqueous sodium hydroxide 
solution. 

(7) A solution of 2-ni t robenzyl chloride (1.0 g) in acetonitrile 
(10 ml) vas added to a cold (-30°C) solution of liquid ammonia (10 ml) 
in acetonitrile (20 ml). The mixture was stirred at -30 to -40°C for 
3 hours and allowed to warm to 20°C. Evaporation left an orange gum 
vhich vas chroma tog raphed on silica gel using increasingly polar 
methanol/ethyl acetate mixtures as eluent to give a yellow gum which 
slowly crystallised. There was thus obtained 2-ni trobenzylamine 
(0.13 g). 

(8) A solution of boron tribromide in methylene chloride (3.6 
ml of 1M solution) was added dropvise to a solution of 
3-methoxybenzylamine (0.5 g) in methylene chloride (10 ml) vhich had 
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been cooled to ~5°C. The mixture was stirred for 1 hour and then a 
further 3.6 ml of the boron tribromide solution was added. Stirring 
was continued at -5°C for 3 hours. The solution was allowed to warm 
to 20°C t diluted with methylene chloride (30 ml), and the white solid 
was filtered off. The solid was treated with dilute aqueous sodium 
bicarbonate solution until the washings were almost neutral. The 
residual solid was dried. The white solid was slurried with dry 
dimethylformamide, filtered and the filtrate was evaporated to leave a 
is cream coloured oil. There was thus obtained 3-hydroxybenzylamine 
(0.17 g). 



10 



20 



EXAMPLE 3 



T*e process described in Example 1 was repeated using the appropriate benzoic aod . iplace « p-[N 

(3 4-dihydrc>-2^^ f d J* .£ ll 

a^trrSce of VamirSnethylpyridine. There^were thus obtained the compounds descnbed in me 
^ng tSJthe structures of which were confirmed by proton magnetic resonance and mass spec- 
troscopy and by elemental analysis. 



30 



40 



so 



55 



25 



EP 0 373 891 A2 









TABLE III 








0 














Y 


^CH 2 -N- 

T * 


/ V-CONH-Y 
\ V 




R 1 




A 




xH 2 0 




| Ex. 3 




R 3 


R 2 | R b 


T 1 x 1 


m. p. | 


|Conpd. No. 


; ; 






! ! 


<°C) | 


| (Note) 












I 1(D* 


I He | 


He 


prop-2-ynyl| H 


3-ni trobenzyl| - | 


251-254 | 


I 2(2)* 


1 He | 


H 


Me | F 


3-nitrobenzyl| - | 


269-272 | 


I 3(3)* 


1 MeO | 


H 


prop-2-ynyl| H 


3-nitrobenzyl| 0.3 | 


181-185 | 


1 *(4) 


| H 2 N | 


H 


prop-2-ynyl| H 


| 3-nitrobenzyl| 1.3 | 


187-192 | 


1 5(5) 


1 FCH 2 | 


H 


prop-2-ynyl| H 


| 3-ni trobenzyl| 0.5 | 


232-234 | 



NOTES 

* In these cases the product was purified by column 

chromatography using increasingly polar mixtures of methylene chloride 
and ethanol as eluent. 

(I) p-|N-(3 f 4-Dihydro-2,7-dimethyl-4-oxoquinazolin-6-ylnethyl)- 

N-(prop-2-ynyl)amino) benzoic acid (as its t rif luoroacetic acid salt) 
vas obtained as described in UK Patent Specification No, 2202847A. 
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(2) g_jN-(3,4-Dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N- 
methylaminol-o-fluorobenzoic acid <as its trif luoroacctic acid salt) 
was obtained by repetition of the process described in UK Patent 
Specification No. 21888319A, in the portion of Example 11 thereof 
which is concerned with the preparation of starting materials, except 
that tert -butyl jj-amino-o-fluorobenzoate was used in place of tert- 
butyl p-aminobenzoate, and methyl iodide was used in place of 
propargyl bromide. There was thus obtained the required starting 
material in 42Z yield, as a white salt with trif luoroacetic acid. 

The tert -butyl p-amino-o-f luorobenzoate, used as a starting 
material, was prepared from o-f luoro-p-ni trobenzoic acid (described in 
UK Patent Specification No 2175903) by the conventional reactions of 
esterificatlon with isobutene and by reduction of the tert-butyl ester 
so formed with iron powder in the presence of acetic acid using the 
conditions described in UK Patent Specification No. 2175903. 

(3 ) E -(N-(3,4-Dihydro-2-methoxy-4-oxoquinazolin-6-ylraethyl)-N- 
(prop-2-ynyl)aminobenzoic acid, used as a starting material, was 
obtained as follows:- 

N _( E _[N-(3,4-Dihydro-2-methoxy-4-oxoquinazolin-6-ylmethyl)-N-(prop-2- 
ynyl)aminolbenzoyll-L-glutamic acid (prepared as described in UK 
Patent Specification No. 2188319A, 0.5g) was dissolved in a 
tris(hydroxymethyl)aminomethane buffer solution (80 ml) containing IN 
aqueous -sodium hydroxide solution (1 ml). The basicity of the 
solution vas adjusted to pH 7.3 and the mixture was warmed to 37°C. 
Carboxypeptidase G 2 enzyme solution (200 units) was added and the 
mixture was stirred vigorously at 37°C for 1 hour. The mixture was 
cooled in ice, acidified to P H 4 by the addition of IN aqueous 
hydrochloric acid solution and the white solid was filtered off, 
washed vith water and dried. There was thus obtained the required 
starting material (0.3 g). 

(4) £_|N-(2-Araino-3,4-dihydro-4-oxoquinazolin-6-ylmethyl)-N- 
(prop-2-ynyl)aminolbenzoic acid was obtained by the method described 
in Note (3) above except that N-[2-lN-(2-amino-3,4-dihydro-4- 
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oxoquinazolin-6-ylroethyl)-N-(prop-2-ynyl)amino)ben2oylI-L-glutamate 
(prepared as described in UK Patent Specification No. 2065653B) was 
used as the substrate. 

(5) The reaction was worked up by pouring the mixture into vater 

and extracting with ethyl acetate (J x 30 ml). The combined organic 
extracts vere dried (MgSO^) and evaporated and the residue vas 
purified by column chromatography on silica gel using increasingly 
polar mixtures of chloroform and methanol as eluent. The resultant 
solid vas triturated with acetone and the solid so obtained vas washed 
vith diethyl ether to give the desired product. 

p_|N-(3,4-Dihydro-2~fluoromethyl-4-oxoquinazolin-6-ylmethyl)-N-(prop- 
2-ynyl)amino|benzoic acid (as its tri f luoroacetic acid salt), used as 
a starting material, vas prepared as follows :- 

Using the procedure described in UK Patent Specification No. 
2188319A (Example 5 thereof), 6-bromomethyl-2-f luoromethyl-3, 4- 
dihydroquinazolin-4-one vas reacted vith tert -butyl j)-(prop-2- 
ynylamino)benzoate {prepared by the alkylation of tert -butyl p- 
arainobenzoate vith prop-2-ynyl bromide using the conditions described 
for related alkylations in J. Med. Chem. , 1985, 28, U68] and the 
resultant product vas treated vith trif luoroacetic acid. There vas 
thus obtained the required starting material in 532 yield, 
NMR Spectrum (CD 3 S0CD 3 ) 3.32 (1H), 4.38 (2H) f 4.84 (2H), 5.18 (1H), 
5.42 (IB), 6.85 (2H), 7,6-7.82 (4H), 8.03 (1H). 



EXAMPLE 4 

Using the process described in Example 1. 5-[r^(3 t 4KJihydre-2™ 
(prop-2-ynyl)amino]pyridine-2<arboxylic acid was reacted with 3-nitrobenzylamine. The product was puri- 
fied by column chromatography on silica gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. There was thus obtained 54N^,4^ihydro-2-methyl^^ 

2-ynyi)amino>N-(3-n»Uobenzyl)pyridine-2^rboxamide (containing 0.7 equivalents of water) In 5% yield. 

m.p. 245-250°C. ....... n v r 

The 5-l^(3,4KJihydre^2-memyl-^ 
acid was obtained as follows:- . 

Using the method described in J. Med. Chem. , 1980. 23. 1405. methyl 5-(N-tert-butoxycarbonylamino)- 
pyridine-2-carboxylate was reacted with prop-2-ynyl bromide to give methyl 6-[N-^-butoxycarbonyl-N- 
• (prc)p-2-ynyl)amirio]pyridine-2K»rboxylate in 90% yield, A mixture of the product so obtained and 
trifluoroacetic acid was stirred at 0°C for 1 hour and evaporated. There was thus obtained methyl 5-(N-prop- 
2-ynylamino)pyridine-2-carboxylate in 90% yield, as a gum. 

Using the process described in UK Patent Specification No. 2188319A (Example 6 thereof), the product 
so obtained was reacted with 2-Uomomethyl-3.4-dihydro-2-methylquina2olin-4-one to give the methyl ester 
of the required starting material and the methyl ester was hydrolysed by conventional treatment with 
aqueous N sodium hydroxide solution to give the required starting material in 3% overall yield as a gum 
which was used without further purification. 

28 



EXAMPLE 5 

| and 

1.8-diazabicyclo- 



3-ni£benzyl alcohol (0.33 g) were suspended in dry dimethylformam.de (20 ml) and 
s ^oS-y^ne (0.63 ml) was added. The mixture was stirred at laboratory temperature for 18 houn, 
^ vole o^e mixture was reduced to about 10 ml by evaporation and the , res.due was P"*-* 
^er M. The precipitated solid was tittered off. washed with water (3 x 10 ml) and dned^ The matand 
was ,rifura7ed with a 4:1 v/v mixture of methylene ch.onde and ethane, and the resultant «*d~*^ 
S C was thus obtained 3-nitrobenzy. ^3>dihydro-2-methy^ 

(broad s. 1H, aromatic); * 
is Mass Spectrum: (positive ion FAB) m/e (P + 1) 483: 
Elemental Analysis: Found C, 65.3; H, 4.8; N f 11.5; 

fe £*x 7 £~ ^£^%^>^^~^ — 

rJp^SS'^ ^^'Samlne ^ m.) were added success^ to a mjcture o, £ 
^Slog; UK P y a«en. £dfc*fc»-Na 2188319A) and ^emyHorrnan^e(35 m» wh,ch ^ad been 

t^TJ^X^L dried, TtL was thus obtained HN-(3.^ih y dro. 2 -me«hy 1 ^oxo q u,na 2 o.,n-6. 
y.methyl)-N-<P^ 4 ^ (broad s , 2H . C H,). 4.85 

rsTSre"^ 3 H Si tSSSfi. m M H, -omaJ). 7.67 (d ot tf 3. 1H JM and 2 

30 Mass Spectrum: m/e (P) 372. 
EXAMPLE 6 

by proton magnetic resonance and mass spectroscopy and by elemental analysis. 
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TABLE IV 




H,CT N 



CONH - Y 



xH 2 0 



|Ex- 6. | 
(Compel . No. | 
I (Note) | 


Y I 


x | 


ID* p . | 

(°c) | 


I Id) 1 


2-thienylmethyl 1 


1.3 | 


224-228 I 


1 2 | 


3-thienylmethyl 1 


0.8 | 


238-245 | 


1 3 


2-furylmethyl 1 


1 | 


196-210 | 


1 * 


3-furylraethyl 1 




226-227 | 


| 5 


2-thiazolyln>ethyl 1 


0.6 | 


238-240 | 


1 6 


| 4-thiazolylmethyl 1 


0.6 | 


206-208 | 


1 7 


| 5-rhiazolylmethyl 1 


0.8 | 


242-248 | 


1 8 


| (4-methylthiazol-2-yl)meihyl 1 


0.8 | 


246-252 | 


1 9 


| (3 f 5-dimethylisoxazol-4-yl)methyl 


| 0.3 


| 281-282 1 


| 10(2) 


| l,2,4-triazol-3-ylroethyl 


1 1.5 


| 116-120 | 
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TABLE IV Cont'd 



| Ex. 6- | 
| Conpd. No. | 
| (Note) | 


Y 1 


x I 


m. p. | 
<°C) 1 


I 11(2) | 


(5-methyl-l,2,4-triazol-3-yl)- 1 
methyl 1 


1 | 


204-207 | 


| 12(3) | 

1 ; 


(5-pyrid-4-yl-l,2 f 4-triazol- 1 
3-yl)methyl 1 




210-214 | 


I 13 1 


3-quinolylmethyl 1 




| 250-270 | 
| (decomposes) I 


1 1* 


4-quinolylmethyl 


0.3 


| 190-192 | 


1 15 


| 8-quinqlylmethyl ™ 


0.3 


| 146-146 | 


1 I* 


| 2- tM5-ni tropyrid-2-yl)amino | - 
1 ethyl 


1 1-5 


| 270-272 | 


I 17(A) 


| l-(tetrazol-5-yl)ethyl 


| 2.3 




1 IS 




| 1 


| 197-200 


| W(5) 


| (4-hydroxy-6~methylpyrimidin-2- 
| yl)methyl 




| 261-264 


| 20(6) 


| (2,6-dioxopyrimidin-4-yl)methyl 




| 305 



JL 
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NOTES 

(1) The concentrated reaction mixture was poured into water. 
The mixture was acidified to pH6 by the addition of IN aqueous 
hydrochloric acid solution. The resultant precipitate was dried and 
purified by column chromatography on silica gel using increasingly 
polar mixtures of methylene chloride and ethanol as eluent. 

(2) The product also contains two equivalents of trif luoroacetic 
acid. 

(3) The product contains 1.8 equivalents of chloroform. 

(A) The product gave the following characteristic NMR signals 

(CD 3 SOCD 3 ) 1.6 (d, 3H), 2.31 <s, 3H), 3.18 <t, 1H), 4.34 <d, 2H), 4,77 
(s, 2H), 5.43 (m, lH) t 6.86 (m t 2H), 7.5-8.0 (m, 5H) , 8.67 (m, 1H). 

(5) The product contained 0.25 equivalents of trifluoroacetic 
acid. 

(6) Dimethylsulphoxide was used in place of dime thy lforraamide as 
the reaction solvent. The product was isolated as its trifluoroacetic 
acid salt. 

Information concerning the amines required for the compounds described in Table IV is given below. 

(i) 3-Aminomethylthiophene is described in J. Med. Chem.. 1977, 20, 1287. 

(ii) The preparation of 3-aminomethylfuran is described below:- 

Diethyl azodicarboxylate (5.2 ml) was added dropwise to a stirred suspension of 3-hydroxymethylfuran (3.18 
g), phthalimide (4.76 g) and triphenylphosphine (8.5 g) in tetrahydrofuran (25 ml) which was cooled in an 
ice-bath to keep the temperature of the reaction mixture below 30°C. The mixture was stirred at laboratory 
temperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatog- 
raphy on silica gel using methylene chloride as eluent There was thus obtained 3-phthalimidomethylturan 
(4.48 g). 

A mixture of a portion (2 g) of the product so formed, hydrazine hydrate (0.51 ml) and ethanol (30 ml) was 
heated to 75°C for 1.5 hours. Concentrated hydrochloric acid (1.67 ml) was added and the mixture was 
heated to 60°C for 1 hour. The mixture was cooled in an ice-bath and filtered. The filtrate was evaporated. 
The residue was triturated in diethyl ether and the precipitated solid was filtered off, washed with diethyl 
ether and dried. There was thus obtained 3-aminomethytfuran hydrochloride (1.15 g). 

(iii) 2-Aminomethyrthia2ole is described in J. Amer. Chem. Soc., 1950, 72, 4526. 

(iv) 4-Aminomethyrthiazote is described in J. Amer. Chem Soc. , 1950, 72, 4526. 

(v) The preparation of 5-aminomethylthiazole is described below:- 

Thionyi chloride (5 ml) was added dropwise to a solution of 5-hydroxymethylthiazole (2.9 g; US Patent No. 
4221802) in chloroform (35 ml). The mixture was evaporated to leave, as a dark oil, 5-chloromethylthiazole 
hydrochloride (4.42 g). 

A mixture of the product so obtained, potassium phthalimide (20.8 g) and dimethylacetamide (40 ml) was 
stirred at laboratory temperature for 16 hours. The mixture was filtered and the filtrate was evaporated. The 
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residue was partitioned between ethyl acetate and water. The organic phase was dried (MgSO,) and 
e^ateTlTSdue was purified by co.umn chromatography on silica gel using inaeastng.y polar 
mXesl. r^ySe chloride and ethyl acetate as e.uent There was thus obtained 5-ph«ha.,m,dometh yI - 

"HJita. described in Note Gi) above, the product so obtained was reacted with hydrazine 
hydrate There was thus obtained 5-aminomethylthia2ole hydrochlonde (1.13 g). 
NMRSpectrum: (CO3SOCD,) 4.35 (q. 2H). 8-03 (s. 1H) 912 (S1IJ. 

(vi) 2-Aminomett.yl-4-methylthiazole is described in Bull. Chem. Soc. Jap., 1973. 46. 3600 [Chem. 

— ■^'ii) 71 ^!nometh y .-3.5KJimeth y nsexazole was prepared horn 4^toromethy.-3.5Klim e thy.isoxazo.e 
using the procedure described in the last two paragraphs of Note (v) above^ 

(viii) 3-Aminomethyl-1.2-4-triazole is described in Chem. Ber., 1964, 97.52a 
fix, 3-Aminomethvl-5-methyl-1 ,2.4-triazole is described in Chem. Ber. . 1864. 9£. 

STanalogous procedure ,0 that described in Chem^. 1964. 97. 528. except th* N- 
< ormyl-N ^4- P yridyl)hydra 2 ine was used in place of N-formylhydrazine. ^ ^ thus obu^ned 3- 
Z!Lliy^y^^^ which showed the-foltowing NMR signals (CDC!,) 3.89(s. 2H). 7.89- 

(m. 2H). 8.64(m. 2H). . „ iae . 

(xi) 3-Aminomethylquinoline is described in Chem. Pharm. Bull, 1966. 14. 566. 

(xii) 4-Aminomethylquinoline is described in Chem. Abs. . 95. 97545d. 
■xiii. The preparation of 8-aminomethylquinoline is described below:- 

A mixture o, S^e^uinonne (0.95 m.). N-bromosuccinimide (1 *6 g). benzoyl ^^^^ 
tetrachloride (15 ml) was heated to reflux for 2.5 hours and .rrad.ated with the light frorr , a 250 watt lamp, 
^mixture was cooled, filtered and evaporated. There was thus obtained B-bromomethylqu.nolme (2^18 gY 
TmilTof abortion ( 4 g) of the product so obtained, sodium azide (2.43 g) and dimethyHormamide (20 
JTI JT^o^ temperature for 2.5 hours. A second portion of sodium *» (1 « £ was 
added and the mixture was heated to 100-C for 2 hours. The mixture was evaporated me resdue 
„°T niw1 tetneen methvlene chloride and water. The organic phase was washed with water, dried 
Z£w£^T*™<es«ue was purified by co.umn chromatography on silica gel using a 1:1 Wv 
(Na 2 &u,) ana evajxaweu obtained 8-azidomethylquinol.ne (1 g). 

TnSre 7theCcx^ cataiyst (0.2 9). methane. (5 m.) and e^y. 

LtatT20 mTwT^under an atmosphere of hydrogen for 3 hou^The mixture was filtered and the 

filtrate was evaporated. There was thus obtained ^'^^^^7, 27 1783 
• (xiv) 5-(i-Amino-2-methylpropyl)tetrazole is descnbed in Tetrahedron. 1971. 27. 1783. 
.xv. 2-Aminomethvl-4-hydroxy-6^nethylpyrimidine was obtained as follows:- 
A mixtS of^SidoaLmSate hydrochloride (6 g. Chenv Ber,. 1964 97 528) anc .a grated 
LeTs potassS, carbonate solution (50 ml) was stined at ambient temperati^r for 3 ^ 
SS£lh chloroform. The organic phase was dried (Na a SO < ) and evaporated. *™«»J>«^« J 
ooSnS ammonium chloride (1.4 g) and methanol (100 ml) was stirred a* bboratory ^P«M to 18 
Lrs. The mixture was evaporated to give 2-phtha.imidoaoetam d.ne hydr^londe^as a 

ZXtt^AtE?^^"* was evaporated and*, rejdue .was, 
bXeen ethyl acetate and dilute aqueous acetic acid solution. The organic phase was dried ^0,) and 
Sr^Tt^ The residue was purified by column chromatography on silica gel using a 49:1 v/v mixture of 
„ 7Z™2 ™Z 0 :Z eTuent Tnere was thus obtained ^hydroxy-^ethy^- phthaTimidomethy^ 
pyrimidine (0.77 g), as a white solid. 

»^^r^wT.Sux to 3 hours. The ntotoo »*> Slwod aod ». KM., -as 
" ?.^r.T*r2S so obStoJ sod 2N aqueous htftojitolc aca solution wm heated to 

" SETS iS2"i2 S££ SSI: 1 - 5— - - — - 
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EXAMPLE 7 

described in Example 5. p-lN-(3.4^ihydrc-2-rT^ 



Using the process 
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ethylaminojbenzoyl azide was reacted with (1-ben2ytimida2ol-2-yl)methy famine to give N-(1 -benzylimidazol- 
2-yl)rnethy ti>[N-(3,4<fihydrch2-methyl-4-oxoquina2olin-6*y lmetfiyi>N-ethylamino]benzarnide (containing 1 .3 
equivalents of water) in 21% yield, m.p. 21 7-221 °C. 



EXAMPLE 8 

The process described in Example 5 was repeated using the appropriate benzoyl azide and the 
appropriate alcohol in place of 3-nrtrobenzyl alcohol. There were thus obtained the compounds described in 
io the following table, the structures of which were confirmed by proton magnetic resonance and mass 
spectroscopy and by elemental analysis. 
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TABLE V 



w 




CH 2 -N 




CO.O-Y 



xH 2 0 



75 



20 



26 



30 



35 



| Ex* 8 | 
| Compd . No • | 
| (Note) | 


»2 . 
R 1 


Y 1 
I 1 


x | 


D • D* ' 

(°c) I 


| 1 | 


prop-2-ynyl | 


(l-benzylimida2ol-2-yl)- I 
methyl 1 


0.8 | 


205-209 | 


I 2(1) | 


Me I 


[l-(2-nitrobenzyl)- 1 
imidazoi-z-yi |metny i \ 


2.5 | 


113-115 | 


I 3(1) 


Me 1 


1 1 — \ *•— • n 1 1 rooenzjr x y — i 
imida2ol-2-ylJmethyl I 




Kum 1 


1 * 


pcop-2-ynyl | 


(l-benzyl-4-ethoxycarbonyl- 
imidazol-2-yl)methyl 


1 | 


215-217 | 


| 5 


| prop-2-ynyl 


(l-benzyl-4-carbamoyl- 
iraidazol-2-yl)methyl 




1 17ft 17** I 


I 6(1) 


| Me 


| 1,2,4-triazol-l-ylmethyl 


| 0.5 


| 286-290 | 


| 7 


I Et 


| l f 2 t 4-triazol-l-ylmethyl 


| 1 


| 231-235 | 


1 ^ 


| prop-2-ynyl 


| 1,2,4-triazol-l-ylmethyl 


| 0.5 


| 248-250 | 


1 9(2) 


| prop-2-ynyl 


| (l-benzylimidazol-4- 
| yl)methyl 


| 1 


| salt | 
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NOTES 



(1) g-{N~(3,^-Dihydro-2-methyl-^-oxoquina2olin-6-ylmethyl)-N- 
methylaroino|benzoic acid, used as the starting material for the 
appropriate benzoyl azide, was prepared as follovs:- 

A mixture of 6-bromomethyl-2-methylquinazolin-4-one (15 g, 
prepared as described in UK Patent Specification No* 2188319A), 4- 
methylaminobenzoic acid (18 g) and dimethylf ormamide (150 ml) vas 
heated to 60°C for 16 hours. The mixture vas cooled to laboratory 
temperature and the precipitate vas filtered off, washed with 
dimethylformamide (100 ml) and dried. The solid vas dissolved in 
trif luoroacetic acid (100 ml) and the solution vas evaporated. The 
resultant salt vas triturated under ethyl acetate, filtered off and 
dried. There was thus obtained the required benzoic acid (as its 
trif luoroacetic acid salt; 17 g). 



(2) The product also contained tvo equivalents of 

trif luoroacetic acid and shoved the folloving characteristic NMR 
signals (CD 3 S0CD 3 ) 2.36 (s f 3H), 3.21 (t, 1H), 4.36 (d f 2H) f 4.81 (s, 
2H), 5.25 (s, 3H) t 5.39 (s, 2H) f 6.85 (m, 2H), 7.35-7.96 (m, 12H), 9.1 
(m f 1H). 

Information concerning the preparation of the necessary amine starting materials is provided betow:- 

(i) The procedure described in J. Arner. Chem. Soc. t 1949, 383 'ws repeated except that 2- 
nitrobenzyl bromide was used in place oT benzyl bromide. There was thus obtained 2-hydroxymethy M -(2- 
nHrobenzyl)imidazote which showed the following NMR signals (CDCfe) 4.65(s, 2H). 5.69(s. 2H), 6.71-7.62- 
(m. 5H).8.19{m i 1H). 

(ii) The procedure described in J. Amer. Chem. Soc. , 1949. 383 was repeated except that 4- 
nitrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 2-hydroxymethy M -(4- 
nitrobenzyl)imidazole which showed the following NMR signals (CDCIa) 4.62(s, 2H). 5.37(s, 2H), 6.85(d. 1H), 
6.95(d. 1 H). 7.3{d, 2H). 8.2(d, 2H). 

(iii) Using the procedure described in J. Amer. Chem. Soc. , 1949, 383, ethyl imidazole-4-carboxylate 
was converted into ethyl 14>enzyl-2-hydroxymethyKmidazoie-4-carboxy late which showed the following 
NMR signals (CDCb) 1-35(t. 2H), 2.95(s, 1H), 4.32(q. 3H), 4:72(s. 2H). 5.26(s. 2H), 7.14~7.4(m, 5H). 7.51 (s. 
1H). 

(iv) A mixture of ethyl 1-beruryl-2-hydroxymethylimidazole^carboxylate (described immediately 
above. 1 g), an aqueous ammonium hydroxide solution (specific gravity 0.88 g/ml. 60 ml) and ethanol (25 
ml) was stirred at laboratory temperature for 48 hours and then heated to 50°C for 4 hours. The mixture was 
evaporated to give 1-benzy»-2-hydroxymetbylimidazole-4-carboxamide, m.p. 204-207°C. 

(v) 1-HydroxymethyM,2,4-triazole is described in European Patent Specification No. 0060222. 

(vi) 1-BenzyM-hydroxymethylimidazole was prepared as follows:- 

Ethyl imidazole-4-carboxylate (15 g) was added to a suspension of sodium hydride (55% w/w dispersion in 
mineral oil, 4.7 g) in dimethyrforrnamide (50 ml) which had been cooled to 0°C. The mixture was stined at 
0°C for 1 hour. A solution of benzyl bromide (15 ml) in dimethyrforrnamide (75 mi) was added and the 
mixture was stirred at laboratory temperature for 60 minutes. The mixture was poured onto ice (800 ml) and 
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EXAMPLE 9 

spectroscopy and by elemental analysts. 



TABLE VI 



H 3 C 




30 


|Ex. 9 1 
| Corapd - No . | 


R 2 1 


Y 


I x | oup. 1 
| 1 <?C) 1 
1 1 1 


35 


] (Note) 1 






,1 1 1 




| 1* 1 


prop-2-ynyl | 


3-methylbenzyl 


| 0.7 | 196-198 | 
1 1 ! 


40 


| 2* 1 


prop-2-ynyl ! 


3-methoxy benzyl 


| - | 2H-216. 1 
II 1 




| 3* 1 


prop-2-ynyl 


j 3-trifluoromethylbenzyl 


| 0.5 | 237-238 I 
II- 1 


45 


| Ml) 


| prop-2-ynyl 


| 3-cyanobenzyl 


| 0.8 | 245-246 | 
1 1 1 


50 


1 5 * 


1 Me 


| 3-nitrobenzyl 


| - | 250-253 | 



55 
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NOTES 

* The product vas purified by column chromatography on silica 

gel using increasingly polar mixtures o£ methylene chloride and 
ethanol as eluent. 

(1) 3-Cyanobenzylamine is described in J. Med. Chem. , 27 , 1111. 



EXAMPLE 10 



Oxalyl chloride (0.114 ml) was added dropwise to a stirred solution of r>{N-(3,4-dihydrc-2-methyl-3- 
rivaJoyloxymeihyl^xo<^i^^ add < a39 fl) in 3 mixture of 

methylene chloride (15 ml) and one drop of dimethylformamide which had been cooled to approximately 
0°C After an initial vigorous reaction, the pate yellow suspension was stirred at 20°C for 2 hours. The 
mixture was evaporated, the residue was resuspended in methylene chloride (15 ml) and the mixture was 
cooled to 5°C A mixture of triethylamine (0.36 ml) and 4-fluorobenzylamine (0.11 g) in methylene chloride 
12 ml) was added and the clear solution was stirred at 20°C for 18 hours. The solution was washed with 
water (2 x 15 ml) dried (MgSCU) and evaporated. The residue was purified by column chromatography on 
silica gel using increasingly polar mixtures of ethyl acetate and petrol (b.p. 60-80°C) as eluent. There was 
* thus obtained rH^3.4-dihydro-2-memyl-^^ 
amino >N-(4-fluorobenzyl)benzamide t as a pale yellow oil (242 mg). 

The>oduct so obtained was dissolved in ethanol (5 ml) and aqueous 2N sodium hydroxide solution 
was added The solution was stirred at laboratory temperature for 2 hours. The mixture was evaporated and 
the residue was taken up in distilled water (10 ml). The mixture was acidified to pH3 by the addition of 1N 
aaueous hydrochloric acid solution. The precipitate was filtered off. washed with water (3x5 ml), and dried 
in vacuo at 70°C for 4 hours. There were thus obtained HN^3,4KJihydro-2-me^ 
vlm"ethvTr-rHpro^^ (containing 0.75 equivalents of water, 0.13 g). 

fp Sc LNMR Spectrum: (CD3SOCD3) 2.35 (s. 3H. CH 3 ). 3.18 (t. 1H, J = 1.5 Hz. OCH). 4.32 
(broad s 2H CH 2 ). 4.41 (d. 2H. J = 6 Hz. NHCH2). 4.77(s, 2H. CH 2 ). 6.84 (d. 2H, J = 8 Hz, aromatic). 7.05- 
7 17 (m 2H 'aromatic). 7.25-7.38lm. 2H. aromatic), 754 (d. 1H. J = 6 Hz. aromatic), 7.68 (d of d's. 1H, J = 6 
and 2 Hz, aromatic), 7.75 (d. 1H. J = 8 Hz. aromatic), 7.88 (d. 1H, J = 2 Hz, aromatic). 8.68 (t. 1H. J=6 Hz. 
CONHCH2); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 455; 
Elemental Analysis: Found C. 68.5; H. 5.4; N. 12.3; 
C2> 6 H23N4Q2F. 0.75 HjO requires C. 68.6; H, 5.0; N, 11.6% 

Tne rtf^(3.4-dihydro-2-memyl-3-r^ 
benzoic acid, used as a starting material, was obtained as follows:- 

Sodium hydride (6.62 g of a 50% w/w dispersion in mineral oil) was added portionwise to a cold (0-5°C; 
ice-bath) <tfned solution of 2.6-dimethylquinazolin-4-one (20.0 g) in dimethylformamide (125 ml). The 
mixture was stirred at 5°C for 1 hour. Chloromethyl pivalate (19.8 mi) was added in one portion and the 
creamy mixture was allowed to warm to laboratory temperature and was stirred for a further 18 hours. The 
mixture was cooled to 10°C and aqueous 1N hydrochloric acid solution was added (45 ml). Ethyl acetate 
(200 ml) was added and the organic layer was separated and combined with further ethyl acetate extracts 
2 x 100 ml) The combined organic tractions were washed with water (3 x 200 ml), dried and evaporated. 
* The residue was triturated with cold hexane and the white solid was filtered off. washed with hexane and 
dried There was thus obtained 3-<pivaloyk>xymethyl)-2.6-dimethylquinazolin-4K)ne (17.22 g), m.p. 95-98°C. 
NMR Spectrum: (CDCb) 1^4 (s. 9H. 3 x CH 3 ). 2.48 (s. 3H. ArCH 3 ), ^63 (s. 3H, ArCHa) 6.13 (s. 2H 
OCH 2 N). 752 (d. 1H, J=8 Hz, aromatic). 7.57 (d of d's. 1H. J = 8 and 1.5 Hz. aromatic). 8.05 (d, 1H, J = 1,5 
Hz, aromatic); 

Mass Spectrum: m/e (P) 288. 

The product so obtained (15.02 g) was dissolved in warm carbon tetrachlonde (280 ml) and powdered 
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och" xsz. %xi.v£m. - * <«• . * — * •» « « i ■ 2 

Hz, aromatic); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 367\ product 

Lor^c^ <d. 1HLJ = 8 Hz, aromatic). 7.67 <d o, d's. 1H. J-8 and 1.5 Hz; aroma*, 7.87 (d. 2H. J-8 
Hz, aromatic), 8.18 (d, 1H. J = 1.5 Hz. aromatic); 

!S?^7^Wm i^tKftS SMS * £ .i * — * ™ «. 

30 1H J = 1.5 Hz, aromatic); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 462; 
Elemental Analysis: Found C. 65.0; H, 5.9; N, 8.6; 
C 26 H27N305. 0.7CF 3 COOH requires C. 65.0; H. 5.5; N. 8.3%. 

35 

EXAMPLE 11 

elemental analysis. 
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HoC N 



TABLE VTI 




CONH - A - Y 1 



xH 2 0 



Ex. 11 
Compd- No. 
(Note) 



D • p • 

(°C) 



5 
6 

7* 
8* 
9* 
10 
11 
12* 



2- fluorophenyl 

3- f luorophenyl 

4- £ luorophenyl 
4-car boxyme t hylpheny 1 
4-< 1 -carboxye thy 1) phenyl 
4- (carboxypropyl) phenyl 
2 , 4-d i I luorobenzyl 
2,6-dif luorobenzyl 
4-sul phamoy 1 phenyl 

2- (4-rutrophenyl)ethyl 

3- isoxazolylmethyl 

4- ni trophenylsulphonyl 



1.5 
0-5 
1.5 
1.8 
1.5 

3 
1.5 
1.3 



3.8 



235-237 | 
I 

269-271- | 



249-252 | 
I 

270-274 | 
I 

185-187 | 
I 

290-295 | 



211-213 | 
I 

198-200 | 
I 

275-278 I 
I 

255-256 | 



255-256 | 



155-160 
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TABLE VII Cont'd 



| Ex. 11 1 
i Compd • No . | 
1 (Note) | 


A-Y 1 ! x 

! 


id. p. 1 
1 (°C) I 


I 13 + 1 


4-methoxyphenylsulphonyl 1 1 


1 260 | 


| H + | 


4-f luorophenylsulphonyl I 1-B 


| 272-277. | 


1 15 | 


3-ni trophenyl 1 1-5 


| 195-205 | 


1 16 


<2-chloropyrid-4-yl)methyl 1 - 


| 245-246 | 


1 17 


(6-hydroxypyrid-2-yl)methyl | - 


| 267-272 | 


I 18(1) 


| (2-ben2iraidazolyl)raethyl I 1 


1 salt | 



NOTES 

* Elemental analysis shoved that the product also contained 1 
equivalent of sodium hydroxide. 

♦ In these cases the appropriate arylsulphonamide vas used in 
place of an amine. The pivaloyloxymethyl protecting group vas removed 
using the following procedure:- 

The appropriate acylsulphonamide so obtained vas dissolved 
in methanol (50 ml) vhich had been saturated vith gaseous ammonia. 
The mixture vas stirred at laboratory temperature for 18 hours. The 
mixture vas evaporated and the residue vas purified by column 
chromatography on a reversed-phase preparative h.p.l.c. column 
(Dynamax 60 A) using decreasingly polar mixtures of methanol and 
vater as eluent. 
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(1) The product was obtained as the hydrochloride salt and 

shoved the following characteristic NMR signals (CD^SOCD-j) 2.36 (s, 
3H), 3.2 (t, 1H), 4.38 (d, 2H), 4.82 (s, 2H), 6.89 (m, 2H), 7.36-8.0 
(m, 9H), 9.09 (ro, 1H). 

Information concerning the preparation of the amine starting materials is provided below:- 
0) The preparation of 3-aminomethylisoxazole is described below:- 
Di-isobutylaluminium hydride (1.5 M in toluene, 29 ml) was added to a solution of ethyl isoxazole-3- 
carboxylate (6.1 g; Can. J. Chem., 1970, 48. 475) in toluene (20 ml) which was cooled in an ice-bath. The 
mixture was stirred at laboratory temperature for 16 hours. The analysis indicated that the reduction was 
incomplete. A second portion of di-isobutylaJuminium hydride (28.8 ml) was added and the mixture was 
stined for 16 hours. The bulk of the toluene was evaporated and the mixture was poured into a saturated 
aqueous ammonium chloride solution. The precipitate was filtered off and dried. There was thus obtained 3- 
hydroxymethylisoxazote (2.1 g). 

Thionyl chloride (4.2 ml) was added dropwise to a solution of the product so obtained in chloroform (20 ml) 
and the mixture was stirred at laboratory temperature for 1 hour. The mixture was evaporated and the crude 
3-chtoromethylisoxazole so obtained was used without further purification. The crude product was dissolved 
in dimethylacetamide (10 ml). Sodium carbonate (approx. 3 g) was added portion wise until the acidity of the 
reaction mixture was neutralised. Sodium azide (1 equivalent) was added and the mixture was stirred at 
laboratory temperature for 1.8 hours. The mixture was partitioned between ethyl acetate and water. The 
organic phase was dried (NasSO*) and evaporated. The residue was purified by column chromatography on 
silica gel using a 1:1 v/v mixture of methylene chloride and hexane as eluent There was thus obtained 3- 
azidomethylisoxazole (1.15 g). 

NMR Spectrum: (CD3SOCD3) 4.6 (s. 2H), 6.65 (d. IN), 8.95 (d. 1H). 

A mixture of the product so obtained, 10% palladium-on-charcoal catalyst (0.22 g) and ethyl acetate (10 ml) 
was stirred under an atmosphere of hydrogen for 2.5 hours. The mixture was filtered and the filtrate was 
evaporated. There was thus obtained 3-aminomethylisoxazole (0.93 g). 

. (ii) The preparation of methyl 4-(4-aminopheny0butyrate is described below:- 
Thionyl chloride (6.9 ml) was added to 4-(4-nitrophenyl)butyric add (10.0 g) which was heated to reflux for 2 
hours. The clear solution was cooled and the excess of thionyl chloride was evaporated. The residue was 
dissolved in methylene chloride (25 ml) and added dropwise to a stirred mixture of methanol (7.6 ml) and 
pyridine (4.59 ml) in methylene chloride (100 ml) which had been cooled to -5 °C by immersion in an Ice- 
bath. The mixture was stirred at 20°C for 18 hours, washed with dilute aqueous sodium bicarbonate 
solution, and with water and dried. There was thus obtained methyl 4-(4-nitrophenyl)butyrate (9.68 g). 
The material so obtained was dissolved in a mixture of methanol (200 ml) and water (100 ml) and heated to 
reflux on a steam bath. Ferrous sulphate heptahydrate (11.71 g) and iron powder (34.0 g) were added and 
the mixture was heated to reflux for 6 hours. The solution was filtered whilst hot Methanol was evaporated 
from the filtrate and the residual aqueous layer was extracted with ethyl acetate- The combined organic 
extracts were dried and evaporated to give a residue which was purified by column chromatography on 
silica gel using methylene chloride as eluent There was thus obtained methyl 4~(4-aminophenyl)butyrate 
(6.22 g). 

(iii) Methyl 2-{4-aminophenyl)propanoate was obtained from 2^4~nitrophenyl)propionic acid by a 
procedure analog uous to that described immediately above. 

fiv) The preparation of 4-fluorobenzenesulphonamide is described below:- 
A solution of 4-fluorobenzenesulphonyl chloride (2.0 g) in dry tetrahydrofuran (5 ml) was added dropwise to 
a cold (ice-bath), stirred solution of aqueous ammonia (S.G. 0.88. 20 ml). After the addition, stirring was 
continued tor 30 minutes and the precipitated solid was filtered off. washed with water and dried in air. 
There was thus obtained 4-fluorobenzenesulphonamide (6.70 g). 

(v) p-Methoxybenzenesulphonamide was obtained from 4-methoxybenzenesulphonyl chloride using 
the procedure described immediately above. 

(vi) The preparation of 4-aminomethyl-2-chloropyridine is described below :- 

A mixture of 2-chlord-4-cyanopyridine (1.9 g), platinum dioxide (0.3 g), acetic anhydride (50 ml) and acetic 
acid (50 ml) was stirred under an atmosphere of hydrogen for 2 hours. The mixture was filtered and the 
filtrate was evaporated. The residue was partitioned between chloroform and dilute aqueous sodium 
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bicarbonate solution. The organic phase was dried (MgSOO and evaporated to give N-<2-ch.oropyrid-4- 

T^T^ToZl and SN aqueous hydrochloric acid (72 m.) was heated , * reflux tor 21 
h^r^e m xture was evaporated and the residue was triturated in a 2:1 v/v mixture of methylene chlonde 
^ memano ?here wasTus obtained the required starting materia. ^ 9). ^ ^^ -■ 
NMR Spectium (CD3SOCD3) 4.10 <s. 2H). 7.55 <d, 1H). 7.69 (s. 1H>. 8.46 (d. 1H> £68 £oad s 2^ 

( vii) The 2-aminomethyl-6-hydroxypyridine, used as a starting matenal. .s descnbed .n US Patent No. 



10 



»5 



20 



4496734. 
EXAMPLE 12 



Water (0.5 ml) and tiiethylamine (0.34 ml) were added to a mixture of p;lN-3.4-d,hydro-2-methyl^ 
oxoquin Jir^-ylrnemyl^prop-^ynyljaminolbenzoy. azide (0.15 g) and 3-am.nosucc.mn.de J^mer 
S3 Soc 1954 76. 2467; 0.14 g) in dimethylsulloxide (5 ml). The mixture was stirred at laboratory 
Sartor 10 days and evaporated. The residue was triturated with water, drfed trrturated w.th d.ethyl 
ShTanTdried again There was thus obtained p.W3.4-dihydro-2-methy^^ 
^2 y ny.)amir?W2.5Kiioxop y rro.idir.3- y Obon^kJe (containing 1 equivalent of water. 0.13 g). m.p. 

S^SSSSSw 2.32 (, 3H. CH 8 , 2*2.7 (m. 1H) 2.^0 (m 1* «7 Mi«* « 
i* PHo> 4 79 (s 2H CH 2 ). 6.85 (d. 2H. J = 8 Hz, aromatic). 7.54 (d. 1H. J -6 Hz. aromatic). /x>* //* 
t^To^l* ^*. 1H. aromatic)! 8.73 (d. 1H. J = 6 Hz. CONH). 11.18 (s. 1H. CONHCO): 
Mass Spectrum: (positive ion FAB) m/e (P + 1) 443; 
Elemental analysts: Found C. 62.7; H, 4.5; N. 14.8; 
C^Hz.NsO.. H 2 0 requires C. 62.4; H. 5.0; N. 152%. 



EXAMPLE 13 



A mixture of 6-bromomethyl-2-methylquina2or.n^one (0.45 g). 2.6-lutidine (0.30 ml). JHS- 
fluo^^l^^oh/drazlde (MB g) and dimethy.acetem.de (10 m.) was ^heatec Md VC lor 4 
l^ IwLe was cooled to laboratory temperature, poured into water (50 ml) and extracted wrth emyl 
Se^ x 2 VnTl). The combined extracts were washed with water (2 x 25 ml), dried and evaporatedto 
^ a reidue which was purified by column chromatography on silica gel using .ncreas.ngly polar 
21 TeZ a^ate arfd Petrol (b.p 60-80-C) as e.uent. There was thus obtained ff-(3-fluorophenyl>-p- 

" Tn^^^ (C ° nfaininfl 15 W 

Ss^°^OCD3): 1.1..** ^ Hz, CffcCHa). 2,34 fcj 3H «W jMJJJO (m «LDg. 

and C£CH 3 ). 4.75 (broad s. 2H. CH 2 ). 6.4O6.80(m. 5H. aromatic and NH). 7.10-7.35 (m. 1H. aromatic). 
40 7.55-8.0 (m. 7H. aromatic and NH); 

Mass Spectrum (positive ion FAB): m/e (P + 1) 474; 

Elemental Analysis: Found. C. 63.4; H. 5.6: N. 14.0; 

^%£SS£££S2£^ — - . — . — . - — - 

* "T.*, «, trthcbenzoyl cMorida (3.58 o) i« iMhyfen. cMonde (» ml) »as added drw»tes to a 

,«i mn which had been cooled to 5°C. The mixture was stirred at 5°C for 1 hour and at «JU ror <™>'* 
T^eTellow ^itaTwas filtered off. washed with methy.ene chloride and dried. There was thus obta.ned 

W ^X^^T^o^l 2 ^ acid (40 ml) was heated to 80°C and iron ^wder (7,6 
• a) was aiS Portionwise. The mixture was stined at 80°C for 2.5 hours, cooled to laboratory tempera te 
andThertd^late was washed with water (3 x 50 ml), dried (MgSO.) and evaporated. There was thus 

*rZ££»^ No- for the N-afcylation o, diethyl 

55 the hydrazide so ebtained was reacted with ethyl iedide. There was thus 

obtained the required starting material (1.5 g). 
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EXAMPLE 14 

Diphenylphosphoryl azide (0.09 ml) and triethylamine (0.12 ml) were added in turn to a solution of N-<4- 
carboxybenzyl)-p-lN-(3 ( 4KJihydro-2-me 

(prepared as described in Example 2, 0.13 g) in dimethylsulloxide (10 ml). The mixture was stirred at 
laboratory temperature for 45 minutes. Aqueous methylamine (33% w/v; 0.05 ml) was added and the 
mixture was stirred at laboratory temperature for 18 hours. The solution was poured into water (50 ml) and 
stirred. The precipitate was isolated, washed with water and dried. There was thus obtained fHN-<3.4~ 
dihydro-2«memyW^xc>quinazolin-6-ylm^ 

benzamide (containing 1 .3 equivalents of water, 79 mg), m.p. 260-263°C. 

NMR Spectrum: (CD3SOCD3) 2.32 (s. 3H. CH 3 ). 2.77 (d. 3H. J = 4 Hz, NHCHs), 3.17 (t 1H, J = 1.5 Hz, 
f>CH). 4.31 (broad s, 2H, CH 2 ), 4.48 (d. 2H, J = 6 Hz. NHCH2T, 4.76 (s. 2H. CH'). 6.85 (d. 2H. J = 8 Hz. 
aromatic). 7.34 (d, 2H. J = 7 Hz). 7.53 (d. 1H. J = 7 Hz, aromatic). 7.65-7.80 (m. 5H. aromatic). 7.97 (d. 1H. 
J = 2 Hz. aromatic) 8.32 (broad hump. 1H. NH),"8.72 (t. 1H. J = 6 Hz. NH); 
Mass Spectrum (positive ion FAB): m/e (P + 1) 494; 
Elemental analysis: Found C, 67.8; H, 5.6; N, 132; 
C29H27N5O3. 1.3H 2 0 requires C. 67.5; H. 5.7; N, 13.6%. 



EXAMPLE 15 

Diphenylphosphoryl azide (0.55 ml) and triethylamine (1.3 ml) were added in turn to a mixture of p-[N- 
(3,4^ihydro-2-memyWK>xoquinazolin^^ acid (0.457 g), 3- 

nftrobenzylamine hydrochloride (0.66 g) and dimethylacetamide (4 ml) and the mixture was stirred at 
laboratory temperature for 16 hours. The mixture was evaporated and the residue was triturated in water to 
give crude product as a solid. The aqueous mother liquors were extracted with ethyl acetate. The organic 
extract was dried (MgSOO and evaporated to give a second portion of crude product The portions of 
product were combined and purified by column chromatography on silica gel using increasingly polar 
mixtures of methylene chloride and ethanol as eluent. The product was further purified by column 
chromatography on a reversed-phase h.p.l.c. column (Dynamax) eluting with a 3:2 v/v mixture of 
trifluoroacetic acid and water. There was thus obtained p^[N^3,4<)ihydro-2-methy^ 
memyl>-N^op-2-ynyr)amino}^m (containing 0.3 equivalents of 

trifluoroacetic acid. 0:165 g). m.p. 25&*262°C (decomposes); 
Elemental Analysis: Found C. 58.9; H, 4.0; N, 13.9; 
C27H22N6O6. 0.3 CFaCOzH requires C, 585; H, 4.0; N, 14.9%. 

The p-[r^3,4^ihydro-2HTiethyM^xoquinazolir^ aad. 
used as a~starting material, was obtained as follows:- 

A mixture of methyl 4-amino-2-nitroberizoate (10.6 g; Chem. Abs. . 98. 143133e). 2,&-kitidine (8.14 ml). 
prop-2-ynyl bromide (80% wA* solution in toluene; 7.82 ml) and dimethylacetamide (50 ml) was heated to 
80°C for 4 hours. A second portion of prop-2-ynyl bromide solution (732ml) was added and the mixture was 
heated to 80°C for 5 hours. The mixture was cooled to laboratory temperature and partitioned between ethyl 
acetate and water. The organic phase was dried (MgS0 4 ) and evaporated. The residue was purified by 
column chromatography on silica gel using methylene chloride as eluent There was thus obtained methyl 
2-nitro-4-(prop-2-ynylamino)benzoate (6.58 g), m.p. 134-135°C. 

A mixture of a portion (2 g) of the ester so obtained, 6-bromomethyl-3.4Klihydro-2-methylquinazolin-4- 
one (2.6 g). 2,6-lutidine -(2 ml) and dimethylacetamide (10 ml) was heated to 80°C for 4 hours: The -mixture 
was cooled to laboratory temperature and partitioned between ethyl acetate and water. The organic phase 
was washed with water, dried (MgSO*) and evaporated. The residue was triturated in ethyl acetate to give 
methyl p<N^,4*fihyifto-2-me^^ < 1 52 

9)- 

A mixture of the product so obtained. 1N aqueous sodium hydroxide solution (18.5 ml) and ethanol 
(18.5 ml) was stined at laboratory temperature for 2 hours. The mixture was concentrated by evaporation to 
a volume of approximately 10 ml and acidified to pH1 by the addition of 2N aqueous hydrochloric acid 
solution. The precipitate was filtered off, washed with water and dried. There was thus obtained the required 
starting material (1.24 g), m.p. 260-262 °C. 



EXAMPLE 16 
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The process described in Example 1 was repeated except that G-aminomethyl-a.^.hydr^-metr^-a- 
pivaloyloxymethylqoinazonn^one was used in place of 3-aminomethylpyridine. There 
K^Lmydro-2^e%l^xo^^ 

^pivaloyloxymethylquinazolin-a-ylmethyObenzamide (containing 1 equivalent of water. 96%). m.p. isi- 

193°C (Example 16, Compound No. 1). 

A mixture of a portion (0.253 g) of the product so obtained. 1N aqueous sod.um hydrox.de soiibon (4 
ml) and ethanol (12 ml) was stirred at laboratory temperature for 2 hours. The mixture was neutralised by 
the addition of 1N aqueous hydrochloric acid solution and the precipitate so formed was .solated. washed 
with water and with acetone and dried. There was thus obtained HN-0.4KJihydro-2-methyl-4K>xoqu.na Z ol.n- 
6-ylme1hylhN-<prop-2-yn y l)aminoh^ 

(containing 6T? equivalents of acetone and 0.8 equivalents of sod.um hydrox.de. 0.169 g). nvp 284-294 C. 
NMR Spectrum: (CD3SOCO3) 2.34 (s, 6H). 3.17 (s. 1H. C=CH). 4.32 (s. 2H. CH*C=CH). 4.54 (d 2H. 
NHCHj) 4 77 (s 2H) 6 86-757 (m. 10H. aromatic). 8.79 (t. 1H, CONH). (Example 16. Compound No. 2). 

T^Vamir»methyl-3.4-dihydr(>-2-methyl-3-pivaloyloxymethylquina20lirHtK)ne. used as a startmg ma- 
terial, was obtained as follows:- . 

Using the procedures described in the second and thi,1 paragraphs of Note (v). .n the porhon of 
Example 6 which is concerned with the preparation of starting materials. 6^om^emyW^ihydro-2- 
memyW-valoytoxymethylquinazolirH^ne was reacted with potassium phthafim.de and the resu tant 
phthatimlde was treated with hydrazine hydrate. There was thus obtained the requ.red startng matenal. as 
Z hydrochloride salt, in 75% yield. The salt so formed (5.6 9) was d.ssofved .n water (20 ml) and the 
solution was basified to pH8 by the addition of 2N aqueous sodium hydroxide soluhon. The m.xture was 
extracted with ethyl acetate (3 x 30 ml). The combined extracts were dried (MgSO«) and evaporated. There 
was thus obtained the required free base starting material (1.04 g). 



EXAMPLE 17 



The process described in Example 1 was repeated except that 6-aminomethyk3^ydro-3- 
pivaloyloxymethylquinazolin^one was used in place of 3-aminomethylpyridine. There was thus obtamed p- 
(N-(3 4^ihydro-2-memyl-4-oxoquinazolin-^^ ^ 
pTvitoytoxymemy.quinazo.ir^ylmemyObenzamide (48%). m.p. 165-188% ^P*^ Jdmpound ^ ^ 

A mixture of the product so obtained (0.18 g). 1N aqueous sod.um hydrox.de solution (2.3 ml) and 
ethanol (8 ml) was stined at laboratory temperature for 16 hours. The bulk of the ethanol was evaporated 
-Z was added and the mixture was acidified to pH5 by the addition of 2N aqueous hydrochtonc 
acid solution The gelatinous precipitate so formed was isolated by centrifugation. washed with water and 
^rTL* pStuc, W g) so obtained was purify by column cj^raphy on s.hca 9*u,ng 
increasingly polar mixtures of methylene chloride and ethanol as eluent There was thus obta.ned |HN-<3.4- 
dihydro-2™.J,y.-4-oxoqu-..^^ 

yjemyljoenzamide (containing 0.25 equivalents of water and 1.5 equivatents of sodmm hydroxide. 0.066 

NMrs'peS^^SOCD,) 2.37 ,s. 3H, 3,8 (s. 1H. OCH). 4.32 (s. 2H. CH,C-C). 4 .57 <d 2* NHC*). 
4.80 (s,^ArCH 2 ). 6 .87 (d. 2H. aromatic). 7.56-8.06 (m. 9H. aromatic). 8.83 (hump. 1H). (Exampte 17. 

^TTStln^ used as a startng M^JJ- ^ 

obtained from 6*romomemy»-3.4Hlihydro-3-pivaloyloxymemylquinazolirHH)ne (J. Med. PJ^ 1 ^ 9 ' 2£- 
84^Sg the procedure described in Note (x) below Table IV in Exampte 6 i.e. reacton -thulium az.de 
^reoSion oTthe azide so formed by hydrogenation. The action of the 6^omon^ m yl denv^e was 
carried out at laboratory temperature for 2.5 hours. The required startng matenal was obta.ned m 88 ^ 
yield, as a white foam. 

EXAMPLE 18 

The process described in Example 10 was repeated except that * art ^*"^ h ^5* 
dimethylquinazolin-4-one was used in place ot 4-l.uorobenzylamine. There was thus obta.nedpW3.4- 

oxoquinazolin-6-ylmemyl)benzamide (containing 2 equivalents of water. 24%). m.p 210-211 C. 
Te 6-aminomemyl-3.4Klihydr^2.3^imemylquir^olirv4^e. used as a startng matenal. was obtamed 
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from 3,4-dihydro-2.3,6-trimethylquinazolin-4-one. as an oily solid in 25% overall yield, using the procedure 
described in Note (xiii) below Table IV in Example 6. 



EXAMLE 19 



6-Bromomethy»-3.4-dihydro-2-methylquina2olin-4-one (0.56 g) and 2.6-lutidine (0.35 ml) were added »n 
turn to a solution of ^3-nitrobenzylh5-methylamtnothiophene-2K^rboxamide (0.43 g) in N-methylpyrrohd.n- 
2-one (5 ml) and the mixture was heated to 90°C for 4 hours. The mixture was poured into water (50 ml) 
and the resultant mixture was extracted with ethyl acetate. The organic phase was washed with water, dned 
<Na 2 S0 4 ) and evaporated. The residue was purified by column chromatography on silica gel using ethyl 
acetate and then a 19:1 v/v mixture of ethyl acetate and methanol as eluent. There was thus obtained 5-[N- 
(3,4^ihydro-2^ethyl^xoquin^ thiophene-2-carbox- 

amide (0.055 g), m.p. 155-158°C. . 
The r^i>nitroben2yl>5-memylaminothiophene-2<arboxamide, used as a starting materia, was obtained 

as follows:- - ^ . . 

Triethylamine (2 ml), diphenylphosphoryl azide (2.5 ml) and 3-nitrobenzylamine (1.2 g) were each 
added in turn to a solution of 5-(r*^-butoxyaut>wiy^ aad (155 g) 

in dimethylforrnamide (30 ml) and the mixture was stirred at laboratory temperature for 18 hours. The 
mixture was poured into water (200 ml) and extracted with ethyl acetate (4 x 100 ml). The combined 
extracts were dried (Na&SCM and evaporated. The residue was purified by column chromatography using a 
4-1 v/v mixture of hexane and ethyl acetate as eluent. There was thus obtained 5-(N^^utoxycarbonyl-N- 
methylamirK>hr>H3-nitroben2yl)thiophene-2^rboxamide (1-95 g). as a yellow solid. 

A portion (Ig)olthe product so obtained was dissolved in trifiuoroacetic acid (20 ml) and the solution 
was stirred at laboratory temperature for 2 hours. The solution was evaporated and the residue was 
partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic phase 
was dried (NazSCM and evaporated. The residue was purified by column chromatography using a 4:1 v/v 
mixture of hexane and ethyl acetate as eluent There was thus obtained the required starting material (0.43 
g). as an oil. 



EXAMPLE 20 



The process described in Example 10 was repeated except that 2-[N-(4-hydroxypyrimidin-2-ylam»no>- 
ethyllamine was used in place of 4-fluorobenzylamine. There was thus obtained r>{N-(3.4-dihydr^ 
4^xoquinazo»ii>6-ylme^ ,n 
80% Yield m p > 300°C (decomposes). 

NMR Spectrum: (CD 3 SOCD 3 ) 233 (s, 3H), 3.18 (s. 1H). 3.40 (s. 4H), 432 (s. 2H). 4.78 (s. 2H). 5.53 (m. 1H), 

68 ^ (m 2 ^r!|^4^ y droxypyrimW used as a starting material, was obtained as 

f0ll °A S mixture of 44iydroxy-2-methytthiopyrimidine (18.5 g) and 2-(tenzyloxyc«rbonylamino)ethylamine 
(27.2 g) was heated to 140°C for 2 hours. Ethyl acetate (200 ml) was added and the precipitate was filtered 
off. There was thus obtained 2^2-(benzyloxycarbonyiamino)eM t 227 9>» m P' 

145-146°C (recrystallised from isopropanol). 

A mixture oi a portion (9.8 g) of the product so obtained, ammonium formate (4.3 g), 10% pa..adium-on- 
charcoal catalyst (1 g) and methanol (130 ml) was stirred at laboratory temperature for 18 hours. The 
mixture was filtered and the filtrate was evaporated to give the required starting material. 

EXAMPLE 21 

The process described in Example 12 was repeated except that 3-aminoglutarimide (J. Amer. Chem. 
Soc 1957 79 3767) was used in place of 3-aminosuccinimide. The crude reaction product was purified by 
SUTmn chromatography on reversed-phase silica gel (Dynamax) using a 40:60:0.2 v/v mixture of methanol: 
water trifiuoroacetic acid as eluent There was thus obtained ^[N^S^ihydr^-methyl-^xoquinazolin^ 
y lmemylhN-(rxop-2-yny0aminohN-(2, 6KJioxopiperidin-3-yl)benzamide (containing 1.3 equivalents of 
trifiuoroacetic acid, 32%), m.p. 161-1 68°C. 
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urn- (CDaSOCDa) 2.02 (m. 2H). 2.40 (s, 3H). 2.52 <m. 1H). 2.77 (m. 1H). 3.18 (t 1H). 4.33 (t. 
,. 1H). 4.83 (s. 2H). 6.86 (d. 2H). 7.56 (d. 1H). 7.71 <d. 2H). 7.72 (g. 1H). 8.01 (d. 1H). 8.39 (d. 



NMR Spectrui 
2H). 4.72 (m 
1H). 10.77 (S.1H); 
Mass Spectrum: (positive ion FAB) m/e (P + 1) 458; 
Elemental Analysis: Found C, 54.8; H. 4.2; N, 11.4; 
C 25 H 23 N 5 0«. 1.3CF 3 C0 2 H requires C. 54.7; H, 4.0; N. 11.6%. 



EXAMPLE 22 



Using the procedure described in Example 10, p;!N-(3.4^ihydro-3^ivaloyloxymelhyl^x«,uin^d.rv6- 
ylmethyl)-N-(prop-2-ynyl)amino]benzoic acid was reacted with 3-nrtrobenzylamine to give JN-(3.4-d.hydro-4- 
ox^uinazolin^-ylmemylJ-N^prop-^ynyl^mino^-tS-nitrobenzyObercamide (containing 1 equ.valent of wa- 
ter 56%). m.p. 197-199°C. „ . _ 

The p-[N-(3 4-dihydro-3-pivaloylo><yme1hyl^^ 
acid used ai a~sta'rting material, was obtained by reacting 6-bromomethyl-3,4-dihyclro-3-pivaloyloxymethy|- 
ouinazolirv4-one [UK Patent Specification No. 2175903B] with tert-butyl p-(prop-2-ynylamino)ben2oate and 
by treating the resultant product with trifluoroacetic acid. There was thus obtained the required starting 
material in 53% yield, m.p. 93-96°C. 



EXAMPLE 23 



Using the procedure described in Example 10. P H-N ; (3.4^ihydro-3-pivaloyloxymemyl^xoqu.rmol.n- 
6-vhnethyl)-N-(prop-2-ynyl)amino]ben2oic acid was reacted with 3-aminomethylpyridlne to give pHN-(3 4- 
dihydr<>-4^xoquinazolin*ylme% (containing 4.5 

equivalents of water. 61 %). m.p. 1 37-1 39°C. 



3D EXAMPLE 24 



35 



The process described in Example 5 was repeated except that N-(cyanomethyl)-N-methylam.ne was 
used in place of 3-nitrobenzyl alcohol. The reaction mixture was stirred at laboratory temperature for 16 
Hours The mixture was evaporated and the residue was purified by column chromatography on sitagel 
^'increasingly polar mixtures of methylene chloride and ethane, as eluent Tnere was Jus obtained p- 
fl«3.4-dihydro-2-rnemyl-4-oxoquir^ _ , N 

ShytoenLn.de (68%). m*. 214-215-C. and ^.^Z.^y^^V^^M^y^^ 
(Dro ^2-ynyl)amino>N-t3^ex^ (contaming 0.5 equivalents of wa- 

ter^) nTp 208-210°C, (this product arising from reaction of the benzoyl aside with 1.8-d.azab.cyclo- 



ter, 23%). m.p 
I5.4.0]undec-7-ene). 



EXAMPLE 25 
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Using the procedure described in Example 5. p-i-N-(3.4<lihydro-2-memyl^x^ 
N^ethyLnlnoJbenzoy. azide was treated with L-hiitidine. The mixture was stirred at laboratory £nj«r 
Sre for 16 hours. The mixture was evaporated, the residue was d.ssolved ,n water and the sch was, 
acidified to P H4 by the addition of 2N aqueous hydrochloric acid. The preciprtate so formed was ,so ated by 
oeSaSon and purified by column chromatography on silica gel using a 9:1 v/v m.xture of ch^olo^ 
aTmfthano. as eluent. Tnere were thus obtained pW3.4^ihydro-2-memy»^xoqu,n^ 
N-methyteminohN- I 3^hexahydro-2K)xoazepin-1-yl)pro-pyl]ben 2 amide (containing 18 ^'valents of waten 
?5^). m.P- 155-T57«C. (the product arising from reaction of the benzoyl azide with 1 .8-diazab.cydof5.4fl>- 
undec-7-ene). 



EXAMPLE 26 



Using the procedure described in Example 10. p-l-^(3.4^ihydro-7-nuoro-2-methyl-3ixvaloyloxymethyl- 
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4-oxoquinazolin-6-ylmethyl)-N-(proj>2-ynyl)amino]ben2oic acid was reacted with 3-nitrobenzylamine. There 
was thus obtained p4N-(3,4-dihydro-7-fluoro-2-me% 

(3-nitrobenzyl)benzamide (containing 1 .5 equivalents of water, 76%. m.p. 235-237°C. 

The p-[-N^Adihydro-7-fluoro-2-methyl-3-pivaJoyloxymethyJ 4-oxoquinazolin-6-ylmethyl)-N-(prc^2- 
ynyl)aminoTbenzoic acid, used as a starting material, was obtained as follows:- 

3,4-Dihydro-7-fluoro-2,6-dimethylquina20lin-4-one was prepared from 3-fluoro-4-methylacetanilide using 
the procedure described in UK Patent Specification No. 2202847A for the preparation of 3,4-dihydro-2,6,7- 
trimethylquinazolin-4-one from 3,4-dimethylacetanilide. 

Using the procedure described in the four paragraphs of the portion of Example 10 which is concerned 
with the preparation of starting materials, the product so obtained was converted in 15% yield to p-[-N-(3,4- 
dihydro-7-fluoro-2-memyh3-piva!oy!oxymem 
acid. m.p. 173-1 74°C. 



EXAMPLE 27 

The procedure described in Example 26 was repeated except that 3-aminomethy!pyridine was used in 
place of 3-nitrobenzylamine. There was thus obtained p;[N-(3,4-dihydro-7-fluoro-2-methyM-oxoquinazolin-6- 
y1memy!)-N-<prop-2-ynyl)amino>N-(3-pyridylmethyl)benzamide (containing one equivalent of water). m.p. 
251-253°C7 

The procedure described immediately above was repeated except that 3-cyanobenzylamine was used 
in place of 3-aminomethylpyridine. There was thus obtained N^3^yanobenzyl)-p4l^ 
methyW-oxoquinazoHn^-ylmethyl^ (conteining^0.75 equivalents of water), 

m.p. 232°C. 



EXAMPLE 28 

Using the procedure described in Example 10. p-[N-(3.4-dihydro-2-me^ 
pivaloytoxymetbylquinazolin^ylme was reacted with 3-nitroben- 

zylamine to give p-IN-(3,4-dihydro-2-memy^ 

nftrobenzy!)benzamidelcohtaining 1 equivalent of water) in 46% yield, m.p. 230-232°C. 

The p^^3,4^ihydro-2-methyM-oxo-3-p'rvaloyloxymethyk?uin 
aminoJbenzokTadd. used as a starting material, was obtained by reacting 6-bromomethyl-3.4-dihydro-3- 
p'rvatoytoxyrnethylquinazolin-4-one [UK Patent Specification No. 2175903B] with tert-butyl p-(2-acetox- 
yethyiamino)benzoate [prepared by the reaction of tert-butyl p- aminobenzoale with 2-acetoxyethyl bromide, 
and by treating the resultant product with trrfluoroacetic acid]. There was thus obtained the required starting 
material as a foam. 



EXAMPLE 29 

Using the procedure described in Example 10. p-[N-(3,4-dihydro-2-methyl-4-oxo-3- 
CHvaJoyloxymethylquinazoHn^y^ acid was reacted with 3- 

cyanobenzylamine to give N-<3^yam)benzyl)-p;[^<3,^ 
hydroxyemyOamino]benzamide. m.p. 110-1 12°C. as a foam. 



EXAMPLE 30 

The procedure described in Example 10 was repeated except that 2-aminomethylquinoxaline was used 
in place of 4-fluorobenzylamine. There was thus obtained p-[N-(3.4-dihydro^2-methy^ 
oxoquinazolin-£rylmethyl)-^prop-2-yny0 in 23% vie,d ' m P- 

126PC. 

The 2-aminomethykjuinoxaline, used as a starting material, was obtained from 2-bromomethylquinox- 
aline using the procedure described in Note (2) below Table I in Example 1. ^ 
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EXAMPLE 31 

Using (he procedure described in Example 1. o-amino-p+l^^^^ 
ylme^N (Pr^-ynyljarninojbenzoic acid was reaped with ^itrobenzy.am.ne to g,ve 

^us inTcaSonate sollx, Trie organic priase was washed with water dned and evapojed 
T^esidue was purified by column chromatography on silica ge. using .ncreasmgly %*™™°*J 
^hy!^ chSde and methanol as eluenL There was thus obtained methyl o-^^ ^y^- 
niethyl^xoquinazolin-e-yimethylhN^p^-ynylJaminolbenzoate , (0.1 I g. 36%* 

A mixture of the product so obtained. 1N aqueous sodium hydroxy solubon (0.72 m and 

rss tsssjfs ™;°was ^ .. «** «» 9 . 

94%). 



25 EXAMPLE 32 
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oxidopyrid-3-ylmethyl)ben2amide (0.60 g. 66%). m.p. 170-171°C. 
EXAMPLE 33 

A mixture of pentafluoropheny. ^^^^^^^^^^^^^ 
ethyl acetate as eluent. There was thus obtained the requ-red starting matenal (13.9 g). m.p. 143 144 C. 
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The 4-aminomethyl-2-hydroxypyridine, used as a starting material, was obtained as follows:- 
A mixture of 2-chloro-4-cyanopyridine (7.7 g), platinum dioxide (1.1 g), acetic anhydride (77 ml) and 
acetic acid (77 ml) was stirred at laboratory temperature under an atmosphere of hydrogen lor five hours. 
The mixture was filtered and the filtrate was evaporated. The residue was purified by column chromatog- 
5 raphy using increasingly polar mixtures of hexane and ethyl acetate as eluent There was thus obtained 4- 
acetamidomethyl-2-chloropyridine (2.4 g), m.p. 83°C. 

A mixture of a portion (1.6 g) of the product so obtained and concentrated hydrochloric acid (20 ml) was 
heated to reflux for four days. The mixture was evaporated to give the required starting material (1.1 g, 
recrystallised from ethanol). 
to NMR Spectrum (CD3SOCD3) 3.89 (q. 2H). 6.42 (d. 1H). 6.52 (s. 1H). 7.49 (d. 1H). 8.68 (broad s. 3H). 



EXAMPLE 34 

75 The procedure described in Example 33 was repeated except that 3-aminomethyl-6-hydroxypyridine 
was used in place of 4-aminomethyl-2-hydroxypyridine. There was thus obtained p-[N-(3.4-dihydro-2- 
memyl^xoquinazolin^ylmethyW in 64% 

yield, m.p. 258°C. 

The 3-aminomethyl-6-hydroxypyridine. used as a starling material, was obtained from 3-cyano-fr- 
20 methoxypyridine using the procedure described in the portion of Example 33 which is concerned with the 
preparation of 4-aminomethyl-2-hydroxypyridine except that, in the second step described therein. 48% 
aqueous hydrobromic acid was used in place of concentrated hydrochloric acid. There was thus obtained 
the required starting material, as the hydrobromide salt, m.p. 239°C. 



EXAMPLE 35 

The procedure described in Example 5 was repeated except that 4-aminomethylpiperidine was used in 
place of 3-nitrobenzyl alcohol to give p-[f4-(3.4KJihydro-2-methyl-4-oxoquinazolin-e- ylmethyl)-N-<prop-2- 
ynyOamirwWpiperidirH^ylmethyObenza^ (containing 3.5 equivalents of water), m.p. 130-133°C 
(decomposes). 



EXAMPLE 36 

35 

The procedure described in Example 5 was repeated except that 2-amirK>methy»-N-ethylpyrrolidine was 
used in place of 3-nrtrobenzyl alcohol. There was thus obtained p^3;4-dihydrc~2-m^ 
6-ylmetnylH^op-2-^ (containing 1.3 equivalents of 

water), m.p."l39-143°C (decomposes). 

40 



EXAMPLE 37 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
45 l. or a pharmaceutically-acceptable salt salt therof (hereafter compound X). for therapeutic or prophylactic 
use in humans:- 



(a) Tablet I . 


mg/tablet 


Compound X...„ 


100 


Lactose Ph.Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 



50 



(h) Tahlet II 


mg/tabtet 


Compound X 

Lactose Ph.Eur 

Croscarmellose sodium 

Maize starch 

Polyvinylpyrrolidone (5% w/v paste) 

Magnesium stearate..-. 


50 

223.75 
6.0 
15.0 
225 
3.0 



(c) Tablet 111 


mg/tablet 


Compound X— 

Lactose Ph.Eur 

Croscarmellose sodium 

Maize starch paste (5% w/v paste) 

Magnesium stearate 


1.0 
93.25 
4.0 
0.75 
1.0 



(d) Capsule 


mg/capsule 


Compound X..... 
Lactose Ph.Eur — 
Magnesium stearate 


10 mg 
488.5 
1.5 



(e) Injection I 

Compound X-.~ 
1M Sodium hydroxide solution. 
0.1M Hydrochloric acid (to adjust pH to 7.6) 
Polyethylen e glycol 400— 
Water tor injection to 100% 



(50 
mg/ml) 

5.0% w/v 
15.0% w/v 

4.5% w/v 



(f) Injection H 


(10 ~~ 1 

mg/ml) j 


Compound X..... 

Sodium phosphate BP 

n 1M Sodium hydroxide solution 


1 .0% w/v [ 
3.6% w/v j 
15.0% w/v I 


Water for Injection to iuu^<> 1 
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(g) Injection II) 


(1mg/ml, 
buffered to 
PH6) 


Compound X 

Sodium phosphate BP 

Citric acid 

Polyethylene glycol 400 


0.1% w/v 
2.26% w/v 
0.38% w/v 
3.5% w/v 


Water for injection to 100% 



The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a) to (c) may be enteric coated by conventional means, for example to provide a coating of 
is cellulose acetate phtialate. 



CHEMICAL FORMULAE 

20 



25 



30 



35 



AO 



45 



50 



55 
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10 wherein R 1 is hydrogen or amino, or alky I or alkoxy each of up to 6 carbon atoms; 

or fV is atkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one. two or three 
flupro substituents; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
15 from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. alkenyl, alkynyl, hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno. hydroxy, amino and nitro. and from alkyl. alkoxy and halogenoalkyl each of up to 3 
20 carbon atoms; 

wherein L is a group of the formula -CO.NH-, -NH.CCh -CO.NR 3 -. -NR 3 .CCh -CH = CH-. -CH 2 f>. -OCrV. 
-CKfeS-, -SCH 2 -. -CO.CH 2 -, -CH 2 .COor -C0.O-. wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof, or 
25 Y is a group of the formula -A-Y 1 in which A is alkylene. cycloalkylene, alkenylene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene group in A may be 
replaced by an oxy. thio, sulphinyl, sulphonyl or imino group or an alkylimino group of up to 6 carbon 
atoms; 

30 and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro. cyano. carbamoyl, 
sulphamoyl, carboxy and halogeno. from alkyl, alkylamino, dialkylamino, ^alkylcarbamoyl. N.N-dialkylcar- 
bamoyl, alkoxycarbonyl, alkanoyloxyalkyl, alkyrthio. alkylsulphinyl. alkylsulphonyl. alkoxy, halogenoalkyl. 
hydroxyalkyl. aminoalky!, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl. alkoxycarbonylalkyl. carbamoylal- 

35 N-alkytearbamoylalkyl and N.N-dialkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylalkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from halogeno and nitro. and from alkyl and alkoxy each of up to 3 carbon 
atoms; 

or a pharmaceutically-acceptable salt thereof; 
40 provided that when R 1 is hydrogen or amino, or alkyl of up to 6 carbon atoms, and L is a group of the 
formula -CONH-. then Y is not tetrazolyl. 

2. A quinazoline of the formula I as claimed in claim 1 wherein R\ is hydrogen or amino, or methyl, 
ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
45 from fluoro. chloro. methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl. 2-hydroxyethyl, 3-hydroxypropyl, 2-fluoroethyl. 
2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene. thienylene, pyridylene. pyrimidinylene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro, chloro. bromo, hydroxy, amino, nitro. methyl, methoxy and 
50 trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -CO.NR 3 - or -CO.O-, wherein R 3 is methyl or ethyl; and 
Y is phenyl. 2,5-dioxopyrrolidinyl or 2,6-dioxopiperidinyl. or Y is a group of the formula -A-Y 1 in which A is 
methylene, ethylene, ethylidine. trimethytene. propylidene, propylene, butylidene. isobutylidene or 
tetramethylene and Y 1 is phenyl, furyl. thienyl, pyridyl. quinolyl, isoquinolyl. pyrazinyl, pyrimidinyl, 
55 quinazolinyl. pyridazinyl, indoryl, imidazolyl. benzimidazofyl. pyrazolyl. indazolyl. oxazoiyl. isoxazolyl. 
thiazolyl. 1 i.3-triazolyl. 1 ^.4-triazolyl. tetrazolyl or hexahydrr>2-oxoazepin-1-yl; 

wherein one constituent methylene group in A may be replaced by a thio. suiphinyl. sulphonyl or imino 
group; and 



54 



EP 0 373 891 A2 



wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
o! may bear up to Lee substituents selected from hydroxy, oxo. amino, nitro cyano. carbamoyf. 
' Xhamey. Tirboxy. fluoro. chforo. bromo. methyl, ethyl, methyfamino. ethylami^ d.methytem.no. 

dleWy^mino. r^memylcarbamoyf. N.thy.carbamoyl. N.^imemylcarbamoyf. N.N-d,eth ^y^rtemoyl. 
s memoxycartjonyT. ethoxycarbonyl. tert^utoxycarbonyl, isobutyrytoxymethyl. pwaloyloxymethyh methylth.o 

Zymo. methylsulphinyl. ethysu.phinVl. methyteulphonyl. ethylsu.phonyl. methoxy. ethoxy. Wluoromethy . 

Sboxymethyl. 1«arboxyethyl. 2-carboxyethyl. 3-carboxypropyl. carbamoylmethyl. N-methylcarbamoyl- 

methyl N.N^imemylcarbamoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropyl. and wherem any 

phenyl group within said substituents may bear a substituent selected from fluoro. chloro. bromo. nttro. 
io methyl, ethyl, methoxy and ethoxy; 

W rr^'T£ a Z^:T^c^ in claim , wherein R< is amino, methyl, met^ or 



wterXme quinazoline ring may bear no further substituents or may bear one further substituent selected 
js from fluoro. chloro. methyl and methoxy; 

wherein R 2 is methyl, ethyl, prop-2-enyl or prop-2-ynyl; 

wherein Ar fe ,.4-pheny.ene mienylene, pyridylene or thiazolylene which is unsubstrtuted or wh,ch bears a 
fluoro or nitro substituent: 

wherein L is a orouD of the formula -CO.NH- or -CO. O; and 
zo ^ phenyl or Y°sa group of the formula -A-Y" in which A is methylene, ethylene, ethy.idene. *™thylen* 
lopyS propyl or isobuty.idene and Y- is phenyl. 2-thieny.. 2-pyridyf. 3-pyridy. 4-pyndyf. 3- 
SotT^u^ 4-pyrimidinyl. 6-quinazolinyl. 3-indolyl. 1-imidazolyl, 2-.m- 

"S^S^ ««£id^ 2-thiazo.yl. 5-thiazo.yl. 1.2.4-mazoM-yl. 1.2.4-«riazol-3-y. or tetrazol- 

« w^n^L* 7'^ heteroaryl groups may be unsubstituted or may bear up to three 

^h ueTselected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, carboxy. fluoro. ^methy 
ethyl N-methylcarbamoyl. N.N^imethylcarbamoyl. methoxycarbonyl. ethoxycarbonyl. P^ 10 * 10 ^™'^ 
2m? ^TSnu^ornethyKci^xyrnemyl. 1-carboxyethy.. 2-carboxyethyl. 3-ca^oxypropyl. 4-pyndy. and 

benzyl; 

M or a pharmaceutically-acceptable salt thereof. oH> ™. 

4 A quinazoline of the formula I as claimed in daim 1 wherem R' is ammo, methyl or methoxy. 
wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

3SS Z •» T&SZZSSS*. « « ****** - - *°» ** « - *— ~ - B 

35 2-f luoro-1 .4-phenylene with the group -L-Y in the 1 -position; 

STl^WrSSS^ — • -T - a nnro. cya. cj-jjjmj — th, 
substituent or Y is thiazof-5-ylmethyl or U.3.6-tetrahydro-2,W l oxopyr.m.d.n-4-ylmethyl. or Y .s 2.3- 
dihydro-4-oxoqulnazoRn-6-ylmethyl which may bear one or two methyl substituents; 

40 " 'tr^^TZ^t* rS!Ld ,n * 1 wherein R' is methyf: wherein the quinazoline 
ring may bear a methyl substituent in the 7-position; wherein R 2 is methyl or prop-2-ynyl; 
wherein Ar is 1.4-phenylene. or 2-ffuoro-l .4-phenylene with the group -L-Y ,n the 1-poslt.on; 

« T^W^IS^^"^ is methylene and Y is 2-nitrophenyl. 3-nitrop^nyl. 3- 
LLph^T^xypTeny. or S-trtfluoromethylpheny.. or V is 5-thiazolyl. 2.^ihydro^xoqu,nazo..n* 
y t !^L2^^^az^y\ or 2.3-dihydrc-2^memyl^xo^u,r«zo..r^y.; 
or a pharmaceutically-acceptable salt thereof. 

6 A quinazoline selected from the group of compounds:- * 

so Hr+y+dihyo^-mem^ 

55 jj^ihydrc^^ 

^S^mydrc^ 
carboxamide; 
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p^N-(3,4^ihydro-2-methoxy^ 

^[N-(2-amino-3.4-dihydro-4-oxoquin^^ 

fHN-(3.4KJihydro-2-methyL 

and" 

5 p^N-(3.4^mydro-27<limethyl-4K)xoqum^ 
benzamide; 

or a pharmaceutically-acceptable salt thereof. 

7. A quinazoline of the formula I as claimed in claim 1 wherein R 1 is alky! or alkoxy each of up to 6 
carbon atoms; or R 1 is alky! of up to 3 carbon atoms which bears a hydroxy substituent, or which bears 
io one, two or three fluoro substituents; or R 1 is hydroxyalkoxy of up to 3 carbon atoms or aJkoxy alkoxy of up 
to 6 carbon atoms; 

wherein the quinazoline ring may bear no further substituents or may bear one further substftuent selected 
from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl, alkenyl. alkynyl, hydroxyalkyl, halogenoalkyl or cyanoalkyl each of up to 6 
15 carbon atoms; 

wherein Ar is phenyiene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from halogeno, hydroxy and amino, and from alkyl, alkoxy and halogenoalkyl each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO, -CO.NR 3 -. -NR 3 .CO. -CH = CH-, -CH 2 0-. -OCH 2 -. 
20 -CH 2 S-. -SCH 2 -, -CO.CfV. -CHz-COor -CO.O-. wherein R 3 is alkyl of up to 6 carbon atoms; and 

wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-Y 1 in which A is alkylene. cycloalkylene. alkenylene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
25 heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio. sulphinyl. sulphonyl or 
imino group or an alkylimino group of up to 6 carbon atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro, cyano, carbamoyl. 

30 carboxy and halogeno, from alkyl, alkylamino, dialkylamino, N-aJkylcarbamoyl, N.N-diaJkytcarbamoyl, alkox- 
ycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, alkoxy, halogenoalkyl, hydroxyalkyl, aminoalkyl. a> 
kylaminoalkyl. dialkylaminoalkyl. carboxy alkyl, aikoxycarbonylalkyl. carbamoylalkyl, N-aJkylcarbamoylalkyl 
and N,N-diaIkylcarbamoylalkyJ each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
c^rboVatoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 

35 from alkyl and alkoxy each of up to 3 carbon atoms; 
or a pharniaceutically-acceptabte salt thereof; 

provided that when R 1 is alkyl of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, R 2 Is alkyl, alkenyl 
or alkynyl each of up to 6 carbon atoms, Ar is phenyiene which is unsubstituted or bears one or two ' 
40 substituents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-, then Y Is 
not tetrazol-5-yL 

8. A quinazoline of the formula I as claimed in claim 1 wherein R 1 is methyl, ethyl, methoxy or 
fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
45 from fluoro. chloro, methyl and methoxy; 
• wheiein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxye:hy:. 3-hydroxypropyl. 2- 
fluoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene. pyridylene. pyrimidinylene. thiazolylene or thiadiazolylene which is ., 
unsubstituted or which bears one or two substituents selected from fluoro, chloro, bromo, hydroxy, amino, 
so methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO, -CO.NR 3 -, -NR 3 .CO-. -CH = CH-, -CH 2 Ch -CO.CHj- 
or -CO.O-, wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphthyl. pyridyl, quinolyl. isoquinolyl, pyrimidinyl, indolyl, imidazoryl. 
benzimidazolyt, pyrazolyl. indazolyl. oxazolyl, thiazolyl. 1 ,2.3-triazolyl. 1 ,2.4-triazolyl, thiadiazolyl or 

55 tetrazolyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethyiidene, trimethylene, propylidene, 
propylene, 1-isopropylethylene or tetramethylene and Y 1 is phenyl, naphthyl, tetrahydronaphthyl, indenyl. 
indanyl. pyridyl, quinolyl. isoquinolyl, pyrazinyl, pyrimidinyl. pyridazinyl, indolyl, imidazoryl. benzimidazolyl, 



56 



EP 0 373 891 A2 



Dvrazolyl indazolyl. oxazolyl. thiazolyl. 1 ,2.3-triazolyl. 1 ,2.4-triazoly.. thiadiazolyl or tetrazolyl; 

wSn one constituent methylene group in A may be rep.aced by an oxy. thio. sulph,ny. or sulphony. 

wheSn^ach of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, carboxy. fluoro. 
chloro bromo. methyl, ethyl, methylamino. ethylamino, dimethylamino. diethylaminb. N-memylcarb^oyl. 
N-ethylcarbamoyl. N.N-dimethylcarbamoyl. N,N-diethylcarbamoyl. methoxycarbonyl. emoxycartwnyl. tert- 
butoxycarbonyl. meThylthio. ethytthio. methyTsulphinyl. ethylsulphinyl. isopropylsulphinyl. methylsulphonyl. 
ethylsulphonyl. isopropylsulphonyl. methoxy. ethoxy. trifluoromethyl. ^^ fi ^ yl ^^^ y '' 
bamoylmethyl. N-memylcarbamoylmethyl. N.NHJimethylcarbamoylmethyl. phenyl, benzyl, phenethy I or 
phenylpropyl. and wherein each of said phenyTgroups may bear a substituent selected from fluoro. chloro. 
bromo, methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutical^ acceptable salt thereof: 

provided that when R' is methyl or ethyl, the quinazoline ring bears no further substrtuents or bears one 
further substituent selected from fluoro, chloro and methyl, 
o2 i s methvi. ethyl, propyl, prop-2-enyl or prop-2-ynyl, 

I is TpnenylenJ wWch feLsubstituted or bears one or two substituents selected from fluoro. chloro. 
bromo. hydroxy and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazo.-5-yl. 

9. A quinazoline of the formula I as claimed in claim 1 wherein R' .s methyl, ethyl, methoxy or 

ISn^e'quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro, chloro, methyl and methoxy; - m t o . , . n 

whLn R* is hydrogen, methyl, ethyl, propyl, prop-2-enyf. prop-2-ynyl. 2-hydroxyethy.. 3-hydroxypropyl. 2- 

bears one or two substituents selected from fluoro. chloro. hydroxy, amino and methyl; wherem L ts a group 
of the formula -CO.NH-. -CO.NR' - or -CO.O-. wherein R» is methyl or ethyl; and 

Y is ohenyl. pyridyl. pyrimidinyf. imidazolyl. thiazolyl or 1.2.3-triazoIyl: or 

Y fsTglpof^ foVmu.a -A-Y 1 in which A is methylene, ethylene, ethylidene or ^methylene and Y«« 
phenyl naphthyl. pyridyt. quinolyl. isoquinolyl. pyrimidinyl. indofyl. imidazolyl. benz.m.dazolyl. pyrazofyl. 
irriazoM.miazcty.1.2>tria^^ _ ^ 

wheSn each of said aryl or heteroaryl groups may be unsubstituted or may bear one or two substtuente 
££££ am!no. nL. fluoro. methyl, carbamoyl. N^emylcaroamoyl. N.^imethyk^rbamoy.. methox- 
ycarbonyl. ethoxycarbonyl. methyteulphinyl. methylsulphonyl. methoxy. trifluoromethyl or benzyl; 

W ^?7 q ^^^ut»rSm^ in Cm t wherein R' is methy,; wherein » is hydrogen 
metnH emyf.^p-2-yny. or 2-f.uoroothyl; wherein Ar Is 1 .4-pheny.ene or IMMA «rh 
rSol-^yleach with the group -L-Y in the 2-position. or is 2-fluorcH. 4-pheny.ene wrth the group -L-Y 

rreinUs^reup of the formula -CO.NH-. -CO.NR*- or -CO.O. wherein R' is methy. or ethyl; and 

yTJar^^Ltute -A-r in which A is methylene, ethylene, ethylidene or uimethylene and J is 
phLnW pyridyl pyridyl. pyridyl. 1-isoquino.yl. 3-isoquino.yl. 4-.soquino.yl. 2-pyrimid.ny.. 4-pynm d.nyL 
tX*h WndSl. iindolyl. 1-imidazolyl. 2-imidazotyt. 2-benzimidazotyl. 1-pyrazofyl 
pTSrindazory.! 2-m.azo.yl. 4-thiazotyl, 5-thiazo.y.. l^triazoM-yl. U.4-triazol-3-y». 1.2.4-tnazoM-yl. 
1 2 4-triazoi-1-yl. 2-thiadiazolyl or 5-tetrazolyl; and 

whe^Tn each of said aryl or heteroaryl groups may be unsubstituted or may bear one or ^jf^^ 
seSed^om amino.^tro. carbamoyl, fluoro. methyl, ethoxycarbonyl. methy.sulph.nyl. methy.su.phony.. 
» methoxy, trifluoromethyl or benzyl; 

ethy or prJ-2-ynyl; wherein Ar is 1 . 4-pheny.ene or thien-2.Wiy.. or is pyrid-2.W,y. -^o^^y. each 
wHh the oroup -L-Y in the 2-position. or is 2-fluwo-1.4-pheny.ene with the group -L-Y in the 1-posrt.on 
, wherS L is a group oTL tormufa -CO.NH- and Y is a group of the formula -A-Y- in which A . mettytene 
or Xtene ^ f V is 2-pyridyl. 3-pyridy.. 4-pyridyl. 3-indolyl or 1^,4-triazoM-yLor V Is phenyl wh.ch may 
be unsutStuted or may bear a substituent selected from amino, nitro, ethoxycarbonyl or tnf.uoromethy.. 
or a pharmaceutjcally-acceptable salt thereof. 
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12. A quinazoline selected from the group of compourKJs:-N4)en2yl-pHN-(3,4Hjmydro-2-methyl^ 
oxoquinazolin-6-ylmemylhN-(prop-2-ynyl)^ 

' p-[N-<3A<Jihydrc~2-methyW^ 
j^[N^3/Wihydro-2-me%M<>xoquin^^ 
5 ^[N^S^ihydrc^-memyM^^ 
and 

N-berizylimidazol-2-ylmethyl p4N^3.4^ihydro-2-me%l^*CK|uira^^ 

13. A process tor the manufacture of a quinazoline as claimed in any one ol claims 1 to 12 which 
comprises:- 

10 {a) the reaction of a compound of the formula II 



o 



75 




II 



20 

wherein R 1 has the meaning stated in claim 1. provided that when R 1 is amino, hydroxyalkyl or 
hydroxyalkoxy any amino or hydroxy group is protected by a conventional protecting group. R 4 is hydrogen 
or a protecting group and 2 is a displaceable group, with a compound of the formula:- 
HNR*-Ar-L-Y 

25 wherein R 2 , Ar, L and Y have the meanings stated in claim 1. provided that when there is an amino, 
alkylamino. imino. hydroxy or carboxy group in R 2 . Ar or Y. any amino, alkylamino, imino and carboxy 
group is protected by a conventional protecting group and any hydroxy group may be protected by a 
conventional protecting group or alternatively any hydroxy group need not be protected ; 
whereafter any undesired protecting group in R\ R 2 , Ar and Y is removed; 

30 (b) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 

-CONH- or -CONR 3 -, the reaction of an acid of the formula III. or a reactive derivative thereof. 



35 



40 




with a compound of the formula H 2 N-Y or R 3 NH-Y wherein R\ R 2 , R 3 . R\ Ar and Y have the meanings 
stated in claim 1 and any amino, alkylamino. imino and carboxy group in R\ Ar and Y is protected"by a 
conventional protecting group and any hydroxy group in R\ R 2 . Ar and Y may be protected by a 
conventional protecting group or aiiernatively any hydroxy group need not be protected; whereafter the 
protecting groups are removed by conventional means; 

(c) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 
-CO.O-. the reaction, in the presence of a suitable base, of an acid of the formula III, or a reactive derivative 
thereof. 
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16 



20 




CH 2 — N — Ar — C0 2 H 

in 



alkoxyalkoxy, the reaction of a compound of the formula IV 



CH 2 — Z 

IV 



25 wherein R 1 has the last-mentioned meaning stated above, provided that when there is a hyd ^xysubstit^nt 
" TnTit is protected by a converge, protecting group, and Z is a displaceable group, wrth a compound of 
the formula: 

oosition of the quinazoline ring is cleaved by hydrolysis with a base; formula -A- 

35 POS'»on c, q a quinazoline as claimed in claim 1 wherein Y is a group of the formula -A 

y- i„ w jro^c^S methyle group in A is replaced by a sulphiny. or sulphonyl gr <W 
TJlTt Xlsulohinyl or alkylsulphonyl substituent in Y. the oxidation of a compound of the formula I 
wZin 7^Z SZ formula -A- Y* in whk* A « rep.aced by a thio group, or wherein there is an 

<° rt m ^ re of a guinazoline as claimed in olaim 1 wherein there is a cart>oxy or 

ca, Jyl-S £ZE?» «» deaUge of a compound of the formula ■ wherein there ,s an alKoxyca, 

^Tf Ph^^^-ich comprises a quinazoline as claimed in claim 1. or a 
„ p JLeJX^^^^ * association with a pharmaceutically-acceptabte d.iuent or 

^5 The use of a quinazoline as claimed r, claim 1. or a pharmaceutica.ly-acceptable salt thereof in the 
manu teo!uTe oTa r^rm^ament for use in the product of an anti-tumour effect in a warm blooded 
Gtemsi toctaa^aflewing Contracting States: GR, ES 
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1. A process for the manufacture of a quinazoline of the formula I 
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10 wherein R 1 is hydrogen or amino, or alkyl or alkoxy each ol up to 6 carbon atoms; 

or R 1 is alkyl of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one. two or three 
fluoro substitueots; 

or R 1 is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
15 from haiogeno and from alkyl and aJkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substituents 
selected from haiogeno; hydroxy, amino and nitro. and from alkyl, alkoxy and halogenoalkyl each of up to 3 

20 carbon atoms; _ „, , 

wherein L is a group of the formula -CO.NH-, -NH.CO-. -CO.NR 3 -. -NR 3 .CO-. -CH = CH-, -CH 2 0-, -OCH 2 -. 
-ChfeS-, -SCH2-, -CO.CH2-. -CrVCOor -CO.O. wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

25 Y is a group of the formula -A-Y 1 in which A is alkylene. cyctoalkylene. alkenylene or alkynylene each of up 
to 6 carbon atoms, and Y 1 is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio. sulphinyl, sulphonyl or 
imino group or an alkylimino group of up to 6 carbon atoms; 

30 and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyano, carbamoyl, 
sulphamoyl. carboxy and haiogeno. from alkyl, alkylamino. dialkylamino. N-alkylcarbamoyl, N.N-dialkytear- 
bamoyl, alkoxycarbonyl, aJkanoyloxyalkyl, alkyHhio, alkylsutphinyl, alkylsulphonyl. alkoxy. halogenoalkyl. 
hydroxyalkyl, aminoalkyl. alkylaminoalkyl. dialkylaminoalkyl. carboxyalkyl, alkoxycarbonylalkyl, carbamoylal- 

35 kyl. N-alkylcarbamoylalkyl and N.r^iaJkylcarbarnoylalkyl each of up to 6 carbon atoms and from phenyl, 
pyridyl and phenylalkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 
may bear a substituent selected from haiogeno and nitro, and from alkyl and alkoxy each of up to 3 carbon 
atoms; or a pharmaceuticairy-acceptabte salt thereof; 

provided that when R 1 is hydrogen or amino, or alkyl of up to 6 carbon atoms, and L is a group of the 
40 formula -CONH-. then Y is not tetrazolyl; 
characterised by: 

(a) the reaction of a compound of the formula II 



50 




II 



wherein R 1 has the meaning stated above, provided that when R 1 is amino, hydroxyalkyl or hydroxyalkoxy 
any amino or hydroxy group is protected by a conventional protecting group, R* is hydrogen or a protecting 
group and 2 is a displaceable group, with a compound of the formula;- 
HNR2-Ar-L-Y 

wherein R 2 . Ar, L and Y have the meanings stated above, provided that when there is an amino, alkylamino, 
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protecting group in R\ R*. Ar and Y is removed; formu|a _qqnh- 

(b) tor the manulacture ot a quinazohne ot the lormula I where n L .s ag o p 
or -CONR? the reaction ot an acid ot the tormula ft or a reactive der.vat.ve thereot, 



IS 



20 




CH 2 — N — Ar — C0 2 H 
I 



R 2 



III 



, 14 m v r\r R3NH-Y wherein R 1 R 2 , R 3 , R». Ar and Y have the meanings 
protecting groups are removed by conventional rneans: 1ormula ^ a0 -. 
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CH 2 — N — Ar — C0 2 H 



R 2 



III 



, . di D 2 R3 o4 Ar and Y have the meanings stated above 

with a compound ot the tormula HO-Y where.n Ft'. RV R . R ^ Ar and Y na e js a protec(ed by a 

and any amino. aikylamino, imino. hydroxy ^^^ f^ by conventional means; 

^rr^^^ » * -* hydroxya,koxy or 

alkoxyalkoxy. the reaction of a compound ot the formula IV 



40 



45 
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CH 2 — Z 

IV 



l n R'»is(»olen l Klbyacw»en6onap'«'i<*"!19 , < > "P' i " ,,Z,sil0 ' !,>0re 9 
the formula: 
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position of the quinazoline ring is cleaved by hydrolysis with a base; 

(e) for the manufacture of a quinazoline of the formula I wherein Y is a group of the lormula -A-Y 1 in 
which one constituent methylene group in A is replaced by a sulphinyl or sulphonyl group, or wherein there 
is an alkylsulphinyl or alkylsulphonyl substituent in Y, the oxidation of a compound of the lormula I wherein 

Y is a group of the formula -A-Y 1 in which A is replaced by a thio group, or wherein there is an alkylthio 
substituent in Y; and 

(f) for the manufacture of a quinazoline of the formula I wherein there is a carboxy or carboxyalkyl 
substituent in Y. the cleavage of a compound of the formula I wherein there is an alkoxycarbonyl or 
alkoxycarbonylalkyl substituent in Y. 

2. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R* is 
hydrogen or amino, or methyl, ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
fTom fluoro. chloro. methyl and methoxy; 

wherein R 2 is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl, 
2-bromoethyt or 'jyanomethyl; 

wherein Ar is 1,4-phenylene, thienylene. pyridylene, pyrimidinylene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro. chloro, bromo. hydroxy, amino, nitro. methyl, methoxy and 
trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -CO.NR 3 - or -CO.O-. wherein R 3 is methyl or ethyl; and 

Y is phenyl. 2.5-dioxopyrrolidinyl or 2,6-dioxopiperidinyl, or Y is a group of the formula -A-Y 1 in which A is 
methylene, ethylene, ethylidine. ^methylene, propylene, propylene. butylidene, isobutylidene or 
tetramethylene and Y 1 is phenyl, furyl. thienyl. pyridyl. quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl. 
quinazofinyl, pyridazinyl, indolyl, imidazolyl. benzimidazolyl. pyrazolyl, indazolyl. oxazolyl. isoxazolyl. 
thiazolyl. 1.2,3-triazolyl, 1 ,2,4-triazolyl. tetrazolyl or hexahydro-2-oxoazepin-1-yl; 

wherein one constituent methylene group in A may be replaced by a thio. sulphinyl, sulphonyl or imino 
group; and 

wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro. cyano, carbamoyl, 
sulphamoyi. carboxy. fluoro. chloro. bromo, methyl, ethyl, methylamino. ethylamino.dimethylamino. 
diethylamino. N-methylcarbamoyl, N-ethylcarbamoyl, N,N<iimemyl(^rt>amoyl. N.N-diethylcarbamoyl. 
methoxy carbonyK ethoxycartx>nyl, tert-butoxycarbonyl. isobutyryloxymethyl. pivaloyloxymethyl, methylthio. 
ethyrthio. methylsulphinyl, ethysulphinyl. methylsulphonyl. ethylsulphonyl. methoxy, ethoxy, trifluoromethyl. 
carboxyme%l. 1-carboxyethyl. 2-carboxyethyl. 3-carboxypropyl. carbamoylmethyl. N-methylcarbamoyl- 
methyl, N.fWimethylcarbamoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropyl. and wherein any 
phenyl group within said substituents may bear a substituent selected from fluoro. chloro. bromo. nitro. 
methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptable salt thereof. 

3. A process as claimed in daim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is. 
amino, methyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 

from fluoro, chloro, methyl and methoxy; 

wherein R 2 is methyl, ethyl, prop-2-enyl or prbp-2-ynyt. 

wherein Ar is 1 .4~phenylene. thienylene. pyridylene or thiazolylene which is unsubstituted or which bears a 
fluoro or nitro substituent; wherein L is a group of the formula -CO.NH- or -CO.O-; and 
Y is phenyl, or Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene. trimethylene. 
propyfidene. propylene or isobutylidene and Y 1 is phenyl. 2-thienyl. 2-pyridyl. 3-pyridyl. 4-pyri<W. 3- 
quinolyl. 4-o.uinolyl. &-quinolyl. 2-pyrimidinyl. 4-pyrimidinyl, 6-quinazolinyl. 3-indolyl. 1 -imidazolyl. 2-im- 
idazolyl. 4- imidazolyl, 2-benzimidazolyl, 2-thiazolyl, 5-thiazoryl. 1^.4-triazol-1-yl, 1 .2.4-triazol-3-yl or 
tetrazol-5-yl, or Y is phenylsulphonyl; and 

wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro. cyano. carbamoyl, carboxy, fluoro, chloro, methyl, 
ethyl, N-methylcarbamoyl. N.N-dimethylcarbamoyl, methoxycarbonyl. ethoxycarbonyl. pivaloyloxymethyl. 
method, trifluoromethyl, carboxy methyl, 1-carboxyethyl, 2-carboxyethyl, 3-carboxypropyl, 4-pyridyl and 
benzyl; 

or a pharmaceutically-acceptable salt thereof. 

4. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
amino, methyl or methoxy; wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein R 2 is methyl, ethyl or prop-2-ynyl; 
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wherein Ar is 1.4-phenylene or thten-2.5-diyl. or is pyrid-2,!Hliyl with the group -L-Y in the 2-position. or is 
2-fluoro-1 ,4-phenylene with the group -L-Y in the 1 -position; 
wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenylsulphonyl which may bear a nitro. cyano. carboxy or tnfluoromethyl 
substituent. or Y is thiazol-5-ylmethyl or 1^.3.6-tetrahydro-2,6-dioxopyrimidin-4-ylmethyl, or Y is 2.3- 
dihydro-4<>xoquinazolin-6-ylmethyl which may bear one or two methyl substituents-. 
or a pharmaceutically-acceptable salt thereof; . 

5 A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R is 
methyl- wherein the quinazoline ring may bear a methyl substituent in the 7-position; 
wherein R 2 is methyl or prop-2-ynyl; wherein Ar is 1 ,4^henylene. or 2-fluoro-f,4-phenylene with the group 
-L-Y in the 1-position; 

wherein L is a group of the formula -CO.NH-; and , o 

Y is a group of the formula -A-Y 1 in which A is methylene and V is 2-n.trophenyl. 3-n.trophenyl. 3- 
cyanophenyl. 4-carboxyphenyl or 3- trifluoromethylphenyl. or Y< is S-thiazolyl. 2.3-dihydr<MH>xoqu.na 2 ol.n- 
6-yl. 2.3-dihydro-2-methyl-4-oxo<iuina20lirv6-yl or 2.3-dihydro-2.3-dimethyl-4-oxoqu.na2olin-6-yl; 

or a pharmaceutically-acceptable salt the.cof. 

6. A process as claimed in claim 1 for the manufacture of a quinazoline selected from the group of 

20 ox6quinazolin-6-ylmethyl)benzam"ide; ^ .. 

p-lN-(3.4KJihydr(>2-methyl-4K)xoquinazolin*ylmemyl>N-(prop-2-ynyl)aminoh^^^ 

P^rSiWoro-2-memyl-4-oxoquinazolin-6-ylmethylhN-(prop-^ 
p4N-<3!4-dihydro-2-memyl-4-oxoqu^^ 

D^(^hydro-2-methoxy-4^xoquinazolin-6-ylmem 
. |V<2-amino-3.4^ihydro^xoquin^ 
jSj^3.4-dihydro-2-methy^^ 

p^-<3.4-dir*drc>-2.7-d^ 
benzamide; 

or a pharmaceutically-acceptable salt thereof. . . R , • 

7 A process as claimed in claim 1 for the manufacture of a qu.nazol.ne of the fonnula I where.n R is 

alkyl or alkoxy each of up to 6 carton atoms; , 

or R' is alkyl ol up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 

ftuoro substituents; 

or R« is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon i atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substrtuent selected 
from halogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R 2 is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl. halogenoalkyl or cyanoalkyl each of up to 6 

whe^n a A^s S 'pheny.ene or heterocyclene which may be unsubstituted or may bear oneor two substituents 
selected from halogeno. hydroxy and amino, and from alkyl. alkoxy and halogenoalkyl each of up to 3 

group of the formula -CO.NH, -NH.CO-. -CO.NR'-, -NR3CO. -CH = CH, -OCHr. 
-CH,S- -SCH 2 - -CO.CH 2 -. -CHj.CO-or -C0.0-. wherein R 3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or heteroaryl or a 

so hvdroaenated derivative thereof; or 

Y is a group of the formula -A-Y- in which A is alkylene. cycloalkylene. alkenylene or alkynylene each of up 
' to 6 carbon atoms, and V is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; . .„ . „ 

wherein one constituent methylene group in A may be replaced by an oxy. too. su.ph.nyl. sulphonyl or 

55 imino group or an alkylimino group of up to 6 carbon atoms: ' llK _ 

Z wherein each o7said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nrtro. cyano. carbamoyl. 
Srooxy and halogeno. from alkyl. alkylamino. dialkylamino, N-alkytearbamoyl. N.N-dialkylcarbamoyl. alkox- 
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ycarbonyl. alkylthio, aJkylsulphinyl, alkylsutphonyl, alkoxy, halogenoalkyl, hydroxyalkyl. aminoaJkyl, al- 
kylaminoalkyl. dalkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl. carbamoylalkyl, N-alkylcarbamoylalkyl 
and N.N-dlalkylcarbamoylalkyl each of up to 6 carbon atoms and from phenyl and phenylalkyl of up to 10 
cart)on"atoms, and wherein each of said phenyl groups may bear a substituent selected from halogeno and 
from atkyl and alkoxy each of up to 3 carbon atoms; 
or a pharmaceurjcally-acceptable salt thereof; 

provided that when R 1 is alky I of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyl of up to 3 carbon atoms, 
R 2 is alkyl. alkenyl or alkynyl each of up to 6 carbon atoms, 

Ar is phenylene which is unsubstituted or bears one or two substituents selected from halogeno, hydroxy 
and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

8. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
methyl, ethyl, methoxy or fiuoromethyl; 

wherein t*'ie quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyethyl. 3-hydroxypropyl. 2- 
fluoroethyl, 2-bromoethy! or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thienylene. pyridylene. pyrimidinylene, thiazolylene or thiadiazolylene which is 
unsubstituted or which bears one or two substituents selected from fluoro, chtoro, bromo, hydroxy, amino, 
methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-, -NH.CO-. -CO.NR 3 -, -NR 3 .CO, -CH = CH-, -CH2O-, -CO.CKfe- 
or -CO.O, wherein R 3 is methyl or ethyl; and 

Y is phenyl, naphthyl. tetrahydronaphthyl. pyridyl, quinolyl, isoquinolyl, pyrimidinyt, indolyl, imidazolyl, 
benzimidazotyl. pyrazolyl, indazolyl, oxazolyl, thiazolyl, 1 ,2.3-mazolyl. 1 ,2,4-triazolyl, thiadiazolyl or 
tetrazolyl; or 

Y is a group of the formula -A-Y 1 in which A is methylene, ethylene, ethylidene, trimethylene, propylidene, 
propylene, 1-isopropytethylerie or tetramethylene and Y 1 is phenyl, naphthyl, tetrahydronaphthyl, indenyl, 
indanyl, pyridyl, quinolyl, isoquinolyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, imidazolyl, benzimidazolyl, 
pyrazolyl, indazolyl. oxazolyl. thiazolyl, 1 ,2.3-triazolyt, 1 ,2,4-triazolyl, thiadiazolyl or tetrazolyl; 

wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro, cyano, carbamoyl, carboxy, fluoro, 
chloro. bromo, methyl, ethyl, methylamino, ethytamino, dimethylamino, diethylamino. N-methylcarbamoyl, 
N-ethylcarbamoyl, N.N-dimethylcarbamoyl, N,N-diethylcarbamoyl, methoxy carbonyl, ethoxycarbonyl, tert- 
butoxycarbonyl, memylthio; ethyfthio. methylsulphinyl. ethylsulphinyl, isopropylsulphinyl, methylsulphonyl, 
ethylsulphonyl. isopropylsuiphonyl, methoxy, ethoxy, trifluoromethyK carboxymethyl. 2-carboxyethyl. car- 
bamoylmethyl, 14-methylcarbamoylmethyl. N.N^imethylcarbamoylmethyl, phenyl, benzyl, phenethyl or 
phenylpropyl. and wherein each of said phenyl groups may bear a substituent selected from fluoro, chloro, 
bromo. methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutical^ acceptable salt thereof; 

provided that when R 1 is methyl or ethyl, the quinazoline ring bears no further substituents or bears one 
further substituent selected from fluoro. chloro and methyl, 
R 2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl, 

Ar is i ( 4-pht7nylene which is unsubstituted or bears one or two substituents selected from fluoro, chloro, 
bromo. hydroxy and amino, and 

L is a group of the formula -CONH-, then Y is not tetrazol-5-yl. 

9. A process as claimed in claim 1 for the manufacture of a quinazoline of the formula I wherein R 1 is 
methyl, ethyl, methoxy or fiuoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein R 2 is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl. 2-hydroxyethyl. 3-hydroxypropyl, 2- 
fluoroethyl, 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene, thien-2,5-<Jiyl. pyrid-2,5-diyl or thiazol-2,5-diyl which is unsubstituted or which 

bears one or two substituents selected from fluoro, chloro, hydroxy, amino and methyl; 

wherein L is a group of the formula -CCXNH-, -CO.NR 3 - or -CO.O. wherein R 3 is methyl or ethyl; and 

Y is phenyl, pyridyl, pyrimidinyl. imidazolyl, thiazolyl or 1 ,2.3-triazotyl; or 
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1.2,4-triazoM-yf. 2-thiadiazolyl or 5-tetrazolyl; and fe Qr ^ subs tituents 

methoxy, trifluoromethyl or benzyl; 

or a pharmaceutically-acce^bte manu{acture o( a quina20 nne of the formula I wherein R' is 



25 

group -L-Y in the 1 -position; 



wherein L is a group of the formula ^O.NH-and Gthv i en e and * is 2-pyridyl. 3-pyridyl. 4- 

so selected from amino, nrtro, ethoxycarbonyl or trifluoromethyl; 

thereof, and a 1 to 12. or a pharmaceutically-acceptable 

14. The use of a quinazobne as defi ^.^^ an anti-tumour etlect in a 

. salt thereof, in the manufacture of a novel medicament for use m the production 

45 warm blooded animal such as man. 
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